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THE AMERICAN ASSOCIATION OF 
GENITO-URINARY SURGEONS 


FIRST DAY, MAY 2, 1938 


LARGE AND MULTIPLE RENAL CALCULI IN 
CHILDREN 


REPORT OF FOUR CASES 
CHARLES P. HOWZE, M.D. 
Washington, D.C. 


The interesting medical and surgical problems arising in the 
management of large and multiple renal calculi in children have 
seemed to me of sufficient interest to warrant a report of four 
cases. In this small group, each patient offered different and rather 
unusual problems. Conservative surgery was the method of choice 
in all cases, in three of which there was coexisting pathology of 
the second kidney. 

A study of the literature reveals the occurrence of renal stones 
in children to be relatively infrequent in this country. The largest 
collected series has been that of Thomas and Tanner. Kretschmer 
has recently reported a critical analysis of twenty-one personal cases. 
Campbell found nine urinary calculi in a study of 580 cases of 
chronic pyuria and only thirty-five in 10,360 autopsies in children 
under fifteen years of age. The data in regard to the size and 
multiplicity of calculi are not mentioned in several of the larger 
groups. Many individual and small groups have been reported and 
no doubt a considerable number similar to the cases I present have 
not reached the literature (Table I). 

Urinary calculi have been found in the newborn by Southworth 
and Brendel. A staghorn stone one inch in diameter is reported 
by White in an infant of four and one-half months. In the foreign 
countries there seems to be a much higher percentage of calculi 
in children than is seen in this country. In the large series of 
cases reported by Civiale, Gross and others, approximately one- 
third to one-half of the cases occurred in children, while Hager 
and Magath report only thirty-three cases under fifteen years of 
age in 2,195 cases of stone at the Mayo Clinic. 

The importance of the composition of urinary calculi has been 
stressed in recent years by many authors and has formed the basis 
of a more rational therapeutic attack to prevent postoperative 
recurrences. In some cases dissolution of calculi has occurred. 
Crowell demonstrated the dissolution of cystin calculi by means of 
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Both kidneys 
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Multip 





Both kidneys 





Not stated 





Pelves both kidneys 





Not stated 





Arnozan 


Not stated 





Partridge 








20 months 


Pelvis left kidney 





Pollard 


10 


Pelvis right kidney 








Coulon 
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Both kidneys 








Pitt (3 cases) Not 
given 





15, 11, 
21 months 


Pelvis (side not stated) 
in 2 





Ducamp d’Orgas M (27) 
(40 cases) F (13) 





Comby (48 cases) 








Neilson 





Monsseaux (77 cases) 





Jaffrey 





15 days to 
2 years 


1 month to 


2 years 


10 


1 to 15 years 


Right kidney, 5; left 
kidney, 5; bilateral, 29; 
unstated, 1 





Right kidney, 7; left 
kidney, 10; bilateral, 30; 
unstated, 





Pelvis right kidney 





Not stated 
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Left kidney 





Mandhle 





Nash (2 cases) 


3% 


Pelvis and _ calices 
right kidney 





8 and 4 years 


Pelvis left kidney 
both 
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Dun 


Convex border left kid- 
ney 











Aleksinski 





Joseph (40 cases) % 





Rafin (39 cases) 





Right kidney 





Both kidneys 





3% weeks to 
18 months 


1 to 15 years 





Right (10) 
Left (5) 
Bilateral (25) 





Right (21) 
Left (8) 
Bilateral (6) 


Not 
stated 





Ruelle 





Left kidney 
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Pelves and -calices of 
both kidneys 
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sizes and shapes 


Radiologic Report 








seed; rough; 
phosphate 


Hematuria 


Type of Operation 


Remarks 





Lithotomy 


Autopsy 








Observed at autopsy 





arley corns; uric — 





arge staghorn; 
hospate, _ triple 
te 





irly large; cal- 
xalate and uric 











Marasmus 


Observed at autopsy 





Observed at autopsy 








more than 25 
rugose, calcium 
te 


Spontaneous passage 





Coxalgia 


Calculi apparently a 
sequela of medica- 
tion with calcium 
phosphate 





hazelnut 





Inflammatory diarrhea 








Observed at autopsy 





1s 


Hematuria 


Nephrolithotomy 


Recovery 





ravels; uric acid 


Hematuria 


Postscarlatinal renal 
lithiasis; spontaneous 
passage of gravel 





flattened, 
al; uric acid 


Pollakiuria; | pyonephri- 
tis; hematuria 


Observed at autopsy 





o gravel; mostly 


Arthropsy 


Observed at autopsy 





to millet seed; 
uratic 


mm., 12% gr. 


Arthropsy; gastroenteri- 
tis; bronchopneumonia 








Hematuria 


Renal calculus 


Observed at autopsy 





Nephrolithotomy 





oxalic, or phos- 
gravel 





than pea 


Hematuria 


Recovery 








Otorrhea 


Calculi in left kidney 


Nephrolithotomy 


Recovery 





Db pinhead; oxa- 
lime 


Bronchopneumonia 


Discovered at autop- 
sy 





Not 
stated 


30-25 


: flat, 
id 
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Negative in 1 case; cal- 
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gion in other 


Nephrolithotomy 
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Nephrolithotomy 
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pnd composition 
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2 urate-oxalate 


Gastrointestinal 
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Observed at autopsy 





Hematuria 


Positive in 13 operated 
cases 


Nephrotomy 10; 


Neph- 
rectomy 3 


Recovery of all oper- 
ated cases 





nut 


Albuminuria 


Calculus in left kidney 


Nephrolithotomy 





Recovery 





42, and 38 
uric acid 


Hematuria; pollakiuria 





Bilateral nephrolithiasis 





Bilateral 
omy 


nephrolithot- 


Recovery 
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Location 


Sing 
Mul 





Pelvic region left kid- 
ney 





Pelvis left kidney 


Pelvis left kidney 











Pelvis right kidney 








Right kidney 








Upper pole of right kid- 
ney and pelvis of left 
kidney 


Calices left kidney 











Cifuentes (2 cases) 


Gurgel 


Pool 











Portella 


1917 





Right kidney 





Right kidney 
Pelvis left kidney 





Pelvis left kidney 





Pelvis left kidney 








Moran 


Hill and Stevens 


Jeanbrau 
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Pelvis (side unstated) 





Both kidneys 
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Left kidney 


Pelvis left kidney 





Both kidneys 





Thursfield 











Cassidy 


Koenig 


Pelvis right kidney 








months 





Macalpine 





von Fekete 


Klein 


2 months 


Pelvis left kidney 





Not stated 





Calices of left kidney 





Pelvis left kidney 
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Right kidney 





Not stated 
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ing! ie, Type, and - te » P . 
Mul@i omposition Coexisting Pathology Radiologic Report Type of Operation Remarks 
Sam hazelnut; kidney Pyelitis Caleulus pelvic region | Pyelolithotomy Recovery 
left kidney 
§ spiculate; uric Hematuria Calculus left kidney Nephrolithotomy Recovery 
Sir.; spiculate; cal- Pain and ‘vomiting Calculus lower pole left Pyelolithotomy Recovery 
xalate and phos- kidney 
; calcium oxa- Pyonephrosis None Nephrectomy Recovery 
Simated Calculus in right kid- Nephrolithotomy Recovery 
ney 
egg, almond, pea Hematuria One large stone in up-| Bilateral nephrolithot- | Recovery 
per pole of right kid- | omy 
ney; one large and two 
smaller in left kidney 
ated 
M Pyonephrosis Several calculi in, calices Nephrectomy Recovery 
lower portion left kid- 
ney 
M all, round stones Caleuli in area right Nephrolithotomy Recovery 
kidney 
Migeted Hematuria Calculi in right kidney Nephrolithotomy Recovery 
N bean Hematuria Calculus in pelvis left Nephrolithotomy Recovery 
kidney 
Mageter larger of Two calculi in pelvis of Pyelolithotomy Recovery 
0.014 mm. left kidney 
Sfestone Pyonephrosis right kid- Calculus in left kidney | Pyelolithotomy (left) Recovery 
ney and later nephrectomy 
(right) 
Megeted Renal calculus Pyelolithotomy Recovery 
Migs round; calcium Anuria Four large calculi in Double nephrotomy Recovery 
left, one large calculus 
in right kidney 
Migeted Pyuria Numerous calculi in left Nephrectomy Recovery 
kidney 
§ ut Hematuria Calculus in pelvis left Pyelolithotomy Recovery 
kidney 
Migeated Coxalgia; hematuria Bilateral renal calculus Operation advised 
but declined 
Sf marble Hematuria Displaced kidney stone Nephrolithotomy Recovery 
in pelvis 
Meeted Pyonephrosis; impacted Multiple stones in pel- | Nephrectomy Recovery 
urethral calculus ‘| vis left kidney 
Meeted Albuminuria; phospha- Nephrotomy Operation performed 
turia at age of 17 for 
chronic nephrolithia- 
Sis 
ge facetted, five Cystinuria Calculi in calices left | Nephrolithotomy Recovery 
Bcystin kidney 
grape seed Pyelitis, ‘cystitis, pye- Discovered at autop- 
lonephritis sy 
irge, 3 small Nausea; vomiting Calculi in pelvic region Pyelolithotomy Removal large stone; 
right kidney recovery 
ye of vetch; am- Calculous pyonephrosis; Large renal calculi Nephrectomy Recovery 
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te 
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Author 





Astraldi-Lanari 





Haemmerle (2 cases) 
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Pulido Martin 
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4 cH 
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Lateral portions left 
kidney 


Pelvic region left kid- 
ney 





Pelves both kidneys 





Near pelvis left kidney 





Calix of left kidney 





Simons (2 cases) 
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Pelvis right kidney 


Pelvis left kidney 
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months 


Not stated 





Lignac (3 cases) 
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months 


months 


months 
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Pelves both kidneys 
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kidneys 


Pelvis of right kidney 





Pelvis left kidney 





Lehucher and 


Jaubert de Beaujeu 
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3u 
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Parenchyma, calices, 
pelves both kidneys 





Pelves both kidneys 





Schweizer, Llambias 
and Scatamacchia 
(2 cases) 


Pelvis left kidney 


Right kidney 





Halbertsma (2 cases) 


20 


months 


Pelves and calices both 
kidneys 


Left kidney 





Schonfeld 


14 


months 


Left and right renal 
gion 





Sussi 








Bonnet 


Pelves both kidneys 








Ermich 


Pelvis and _ calices 
left kidney 





Right ureter 





Stoccada 











Pelves both kidneys 





phate 
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4 cm.; phosphatic Asthenia; pyuria; hema- Calculus Nephrotomy Recovery 
cretion turia 
n Pyonephrosis Extensive incrustation Nephrotomy | Recovery 
nson seed; calcium Osteomyelitis Calculous constellation | Nephrotomy Recovery 
sphate suggesting dilated pye- 
lon 
ge branching calculi Extensive double renal Operation not _per- 
lithiasis | mitted 
fMney shaped Two calculi in pelvic Spontaneous passage 
region left kidney 
- ‘ 
s stated Hematuria Stone in one of calices Nephrotomy | Recovery 
of left kidney | 
jek simce Hematuria; pyelitis Large stone in right 
renal pelvis 
j@ey small Hematuria Multiple stones in left 
renal pelvis | 
(echt 3-9 ctg.; stalac- Hematuria Negative for calculi Spontaneous passage 
m; uric acid, traces 
calcium 
ll; uric ° acid-urate Cloudy, swelling of kid- Observed at autopsy 
neys 
(pil; uraté crystals 
Observed at autopsy 
M not stated; uric Observed at autopsy 
see =«ochick-pea,_—_ uric Acute glomerulo-nephri- Specimen examined 
£ tis at autopsy 
nesium phosphate Uremia; polyuria Bilateral multiple calcu- Death 
losis 
il and smaller; Renal colic Numerous calculi in Recovery 
e and earthy phos- both kidneys. more on 
es right than left 
gam stated Vesical calculi Renal lithiasis Nephrolithotomy Recovery 
stated Marked perinephritis Calculi of right kidney | Lumbotomy Death few hours aft- 
d er operation 
ll; coral stone; cal- Dysuria Bilateral renal calculosis Pyelotomy Recovery 
phosphate and 
calcium 
ium phosphate with Dysuria Calculus in left kidney Spontaneous passage 


ace of oxalate 


large, 


two smaller 


fragments of stone 





Perinephritic abscess; 
subarachnoid hemor- 
hage 


Large stone left, two 
small, in right renal re- 
gion 


Observed at autopsy 





soft fibrinous 




















Ty; Bilateral calculous py- Bilateral renal calculosis Bilateral pyelotomy Recovery 
erial onephrosis with pyonephrosis 
loth, round; calcium Voluminous hydrone- Enlarged _pyelocalycine Nephrectomy Recovery 
phate phrosis cavities 

@aenut; type and com- Dysuria Right ureteral calculus Ureterotomy Recovery 
ion not described 
pet stated; calcium Hematuria Calculosis of rena! pel- Pyelotomy Recovery 
phate ves 
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alkalinization therapy. Higgins has also obtained similar results 
with other types of stones by means of diet and vitamin A. 

Case 2 of this series is of particular interest in that the dissolu- 
tion of many small cystin calculi has taken place. The finding of 
a xanthine nucleus in Case 3 places it in the category of rare stones. 
Excellent articles on both cystin and xanthine calculi have been 
published by Kretschmer and on cystin by Ewell and others. It 
is not the purpose of this paper to discuss the present-day con- 
cepts of the etiology of these rarer types of calculi which have 
been thoroughly discussed by the authors mentioned above. 


Case 1—R. R., white, male, aged seven, was admitted to the Chil- 
drens Hospital January 29, 1933. The history was as follows: The 
child was apparently normal in every way until the age of three, when 
he had an attack of scarlet fever followed by a kidney complication, 
which was diagnosed nephritis by the family physician. Since this 
time, the child had repeated attacks of hematuria at irregular in- 
tervals. Urologic investigation was sought in September, 1932. The 
positive findings were anemia, pyuria grade 2, 40-60 R.B.C. to a 
microscopic field, many Gram-negative bacilli, and a mass in the left 
lumbar region, apparently an enlarged kidney. A plain radiograph 
of the urinary tract revealed an irregular staghorn shadow with an 
accessory round shadow in the right kidney region and a large renal 
shadow on the left (Fig. 1). An intravenous urogram three hours 
and forty minutes following the injection of skiodan disclosed a large 
left hydronephrosis and also a marked localized hydronephrosis of the 
upper pole of the right kidney (Fig. 2). We were thus confronted 
with the problem of a functionless left kidney and a right containing 
a large calculus with resultant destruction of the upper pole. Labora- 
tory studies were as follows: Red blood cells 3,025,000; leukocytes 
19,200; hemoglobin 55 per cent; non-protein nitrogen 38 mgm.; urea 
nitrogen 16 mgm.; urea 34 mgm.; “phthalein” excretion was 29 per 
cent in the first hour and 12 per cent in the second. Cystoscopy reveal- 
ed a normal bladder. An obstruction at the left ureteropelvic junction 
was passed with difficulty and there followed a steady flow of pale 
cloudy urine which contained innumerable pus cells and Gram-negative 
bacilli on microscopic examination. The urine from the right kidney 
also contained many pus cells and bacilli. The function of the right 
kidney with indigo carmin was graded 3. No dye appeared through the 
left catheter in twenty minutes. The urea from the left kidney was 
0.1 per cent. A poor prognosis was given but operation was insisted 
upon by the child’s parents. 

Operation was performed January 30, 1933. The right kidney was 
exposed through a lumbar incision. The upper pole was very thin 
and contained practically no renal parenchyma. An incision was made 
into the pelvis for the removal of the calculi. In removing the stag- 
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Fig. 1. Right staghorn calculus with accessory calculi in middle and lower 
calices. Large left renal shadow. 


Fig. 2. Intravenous urogram; three hours, forty minutes. Localized hydrone- 
phrosis upper pole of right kidney. Large leit hydronephrosis. 


Fig. 3. Right pyelogram, three years following pelviolithotomy, renal resec- 
tion and nephrotomy. 


Fig. 4. Bilateral pyelogram, six years following operation. 
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horn calculus several calyceal spurs were broken. The fragments 
were removed by forceps and lavage. The upper pyonephrotic third 
of the kidney was resected. The pelvis was closed by interrupted 
sutures and the kidney with mattress hemostatic sutures. A tube was 
left in the pelvis for drainage. Convalescence was complicated by 
partial blockage of the left hydronephrosis which required indwelling 
catheter drainage for three days. The patient was discharged from 
the hospital four weeks following operation with the wound healed. 
No x-ray chéck was made at this time. The calculi were reported to 
be composed of calcium oxalate. 


A subsequent study, two months following operation, disclosed two 
shadows in the right renal area. These were no doubt due to frag- 
ments left at operation. Repeated attempts at dissolution of the cal- 
culi through pelvic lavage with phosphoric acid, supplemented by 
urinary acidification and vitamin therapy, were of no avail. 

At a second operation, January 23, 1934, the two calculi were re- 
moved through a small nephrotomy incision into the lower calix. 
Convalescence was again complicated by partial blockage of the left 
hydronephrosis, requiring indwelling catheter drainage. Since this 
time the patient has been seen at frequent intervals. 


A -right pyelogram (Fig. 3) three years after the second operation 
revealed a satisfactory pelvis. A recent study (April 19, 1938) again 
shows a good right pelvis. The left hydronephrosis remains un- 
changed and will doubtless require removal at a later date. The 


patient’s general health is excellent despite the fact that the urine from 
the right kidney continues to show a low grade infection. Urea in 
the right kidney urine is 1.8 per cent and that of the left 0.3 per cent. 


Case 2.—W. D., white, male, aged six, had been seen at Childrens 
Hospital on several occasions before urologic consultation was re- 
quested. His first admission was in November, 1935, at which time 
a diagnosis of tubercular mesenteric adenitis was made. The history 
was that of repeated attacks of left lower quadrant pain associated 
with vomiting, over a period of eighteen months. The urine at that 
time was reported to contain a moderate number of pus cells. The 
patient was again admitted to the hospital in April, 1936, with the 
same symptoms. X-ray examination revealed the heart, lungs and 
thymus normal.. Abdominal radiographs disclosed no shadows sug- 
gestive of calcified mesenteric glands or calculi in either kidney region. 
The urine again contained a moderate number of pus cells. At the 
third admission, in May, 1937, the patient was referred for urologic 
study. 

Physical examination resulted in essentially negative findings. The 
stain of the urinary sediment showed many Gram-negative bacilli 
and staphylococci. Repeated stains for tubercle bacilli were negative. 
Blood examination revealed the following: Wassermann negative ; red 
blood cells 3,720,000; leukocytes 29,000; hemoglobin 56 per cent; 
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Fig. Bilateral multiple calculi in a horseshoe kidney. 


5 
Fig. 6. Cystogram. Large bladder. 


Fig. 7. Two hour intravenous urogram. 
shadows. 


Fig. 8. Right ureterogram. Large calculus pre- 
vents dye from reaching the pelvis. 


No ureteral regurgitation. 
Faint upper left dilated caliceal 


Dilated tortuous ureter. 
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non-protein nitrogen 42 mgm.; calcium and inorganic phosphorus 
within normal limits. A tuberculin reaction was strongly positive. 
Plain radiograph of the urinary tract disclosed two large shadows 
surrounded by multiple small shadows in both kidney regions. There 
was a rather wide spinal defect between the fifth lumbar vertebra and 
the sacrum (Fig 5), The bladder was large as shown by the cysto- 
gram. There was no ureteral regurgitation (Fig. 6). There was 


Fig. 9. Right and left ureterogram. 
No opaque media in either pelvis. 


only a faint shadow of opaque medium in the dilated upper calices of 
the left kidney two hours following the injection of diodrast (Fig. 7). 
Cystoscopy revealed a normal bladder. A right ureterogram showed 
a dilated tortuous ureter (Fig. 8). The left ureter was approximately 
normal in caliber and deviated sharply to the left as it entered the 
pelvis (Fig. 9). 

The picture suggested that of a horseshoe kidney containing bilateral 
multiple stones. The prognosis seemed very poor indeed and the 
child was allowed to return home. He re-entered the hospital one 
month later with measles. During convalescence uremic symptoms 
developed, accompanied by severe pain in the left kidney region. The 
child’s parents insisted on operative intervention. 

The kidney was exposed through a left lumbar incision and the 
diagnosis of horseshoe kidney was confirmed. The two kidneys were 
joined at the lower pole by an isthmus of renal tissue. The pelvis 
was found anterior to the renal vessels. The pelvis was incised and 
one large and thirty smaller calculi were removed. A large nephros- 
tomy tube was placed through the lower calix for drainage (Fig. 10). 
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Fig. 10. Nephrostomy tube in left pelvis following removal of the large and 
thirty smaller calculi. 


Fig. 11. Radiograph following removal of nephrostomy tube. 
Fig. 12. Diminution of calculi in both renal pelves. 
Fig. 13. Further diminution of calculi in both renal pelves. 
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The patient’s condition did not permit a prolonged search for all of 
the smaller calculi. The calculi were yellow in color and waxy in 
appearance and proved on analysis to be pure cystin. 

The patient improved slowly following operation. Several small 
calculi were removed through the nephrostomy tube by means of 
irrigation. Drainage was maintained for ten weeks, during which 
period the pelvis was lavaged twice daily with a solution of sodium 
bicarbonate. The urine pH has been maintained between eight and 
nine by means of sodium bicarbonate by mouth. Alkalinization 
therapy has been supplemented by a low protein diet and vitamin A. 
Under this regime dissolution of many of the smaller calculi has been 
accomplished (Figs. 11, 12 and 13). There seems some hope of com- 
pletely freeing the kidney of these cystin calculi. 


Case 3—M. F., white, female, aged twenty-six months, was admitted 
to the Childrens Hospital January 6, 1936, with the following history: 
Three days after birth the child became acutely ill with nausea, vomit- 
ing and high fever, 105°. A specimen of urine, two weeks after birth, 
disclosed innumerable pus cells. Since this time, she had repeated 
similar attacks at two to three week intervals. The longest intermis- 
sion between attacks was three months. A urologic study was made 
in another city in June, 1935, at which time a large shadow was noted 
in the right kidney region. The urine from the right kidney revealed 
many pus cells and B. coli; that from the left contained pus 1 and 
staphylococci. Since this time the attacks have become less frequent 
and have diminished in severity. 

Physical examination resulted in essentially negative findings. 
Catheterized urine contained many pus cells. Ten to twenty red blood 
cells and many Gram-negative bacilli to a microscopic field. Cysto- 
scopic examination revealed a normal bladder. The urine from the 
left kidney was normal, as were the excretions of indigo carmin. 
X-ray examination revealed a stag-horn shadow in the right kidney 
region and a smaller round shadow in the lower pole (Fig. 14). A 
left pyelogram was normal (Fig. 15). Blood studies showed a mild 
anemia, non-protein nitrogen 37.5, calcium 12.1 and inorganic phos- 
phorus 2.3. 

Operation: January 16, 1936, the right kidney was exposed through 
a lumbar incision. The kidney appeared normal in size, lobulated and 
there was a normal thickness of renal parenchyma. The staghorn 
and single calculi were exposed and easily removed intact through 
an inverted V incision in the pelvis, with the two limbs extending 
into the upper and lower calices, after the technic of Prather. The 
incision into the renal tissue was closed with hemostatic sutures, leav- 
ing a small tube in the pelvis for drainage. 

Convalescence was uneventful. The patient was discharged from 
the hospital three weeks following operation with the wound healed. 
X-ray examination of the urinary tract revealed no abnormalities. 

The child has not been examined personally since that time. A 
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recent report from the parents states that she has had no further 
symptoms referable to the urinary tract. An analysis of the small 
stone was of interest. It was laminated in three layers; the nucleus 


was reported pure xanthine, the outer layers were composed of triple 
phosphates. 


Case 4.—M. M., white, female, aged eleven months, was referred 
for urologic study June 10, 1935. The child was apparently normal 


Fig. 14. Staghorn calculus with accessory stone in the right renal pelvis. 
Opaque catheter in left ureter. 


Fig. 15. Staghorn calculus (right). Normal left retrograde pyelogram. 


until the age of ten months, when she had an attack of fever with 
pyuria. Fever subsided, but pyuria continued. Physical examination 
was negative. Catheterized urine contained innumerable pus cells 
and many Gram-negative bacilli. Blood studies revealed a normal 
non-protein nitrogen and a mild anemia. Plain radiographs of the 
urinary tract revealed no shadows suggestive of calculi. 

Cystoscopic examination disclosed a normal bladder mucosa. There 
were two ureteral orifices on the right. The left meatus was slightly 
smaller than normal. Urine from the lower pelvis of the right kidney 
was clear and microscopically negative; that from the left contained 
innumerable pus cells and bacilli. The excretion of indigo carmin 
from the right kidney was normal. There was some delay in its ap- 
pearance from the left and the concentration was graded 2. A left 
pyelo-ureterogram revealed a dilated tortuous ureter with dilatation 
of the pelvis. The calices appeared small and cupped (Fig. 16). 
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Fig. 16. Left retrograde pyelogram. Hydro-ureter and hydronephrosis. 
Fig. 17. Multiple calculi in left kidney pelvis and lower left ureter. 


Fig. 18. Intravenous urogram. Dilated pelvis and ureter (left). Reduplica- 
tion of the ureter and pelvis (right). 


Fig. 19. Intravenous urogram. Obstruction ureterovesical junction. 
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Four ureteral dilatations to No. 9F with pelvic lavage failed to 
improve the renal infection. The cause of the ureteral obstruction 
could not be definitely determined. A plain radiograph of the urinary 
tract in October, 1935, showed multiple faint shadows in the left 
kidney region. An increase in density of these shadows was noted in 
later radiographs. X-ray study, April 4, 1938, disclosed a number of 
calculi had passed into the lower ureter (Fig. 17). 

Little change had occurred in the renal pelvis and ureter since the 
first pyelogram (Figs. 18 and 19). Due to the anomalous condition of 
the right kidney, predisposing to possible future disease, conservative 
surgery was advised with the hope of saving the remaining function 
of the diseased left upper tract. 

Operation: On April 22, 1938, the left ureter was exposed at the 
pelvic brim through a low midline incision. The ureter was dilated 
to the size of the little finger and its walls thickened. The ureter was 
freed to its vesical entrance and no abnormal peri-ureteral bands or 
vessels, sufficient to account for any degree of obstruction, were found. 
The bladder was then opened. A grooved director was passed through 
the intramural ureter and the roof incised. Fourteen small calculi 
were then removed transvesically and the ureter intubated with a No. 
16 F. soft rubber whistle tip catheter for kidney drainage. The blad- 
der was drained with a No. 24 Pezzar catheter. 

Convalescence to this date has been uneventful and a second opera- 
tion to remove the renal calculi will be done in the near future. The 
ureteral stones were reported to be composed of calcium carbonate. 


Second operation (May 9, 1938): The left kidney was exposed 
through a lumbar incision. The renal parenchyma appeared normal. 
The pelvis was slightly dilated. The ureter, which was thickened and 
tortuous, was freed to the pelvic brim. Six calculi were then removed 
through a pyelotomy incision. The indwelling ureteral catheter which 
had been placed at the first operation was allowed to remain for 
drainage and further splinting of the ureter. 


The patient was discharged from the hospital on May 29, 1938, with 
both suprapublic and lumbar incisions healed. The urine became en- 
tirely free from pus cells and bacteria on July 19, 1938, and has re- 
mained normal for the past four months. Excretory urogram revealed 
marked improvement in the ureterectasis. 


SUMMARY 


1. Four cases of large and multiple renal calculi in children are 
reported. 


2. Chronic pyuria is the predominating symptom in large calculi 


in children. 
3. The occurrence of renal calculi with coexisting pathologic 
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lesion of the second kidney makes conservative surgery imperative 
in many cases. 


4. The possibility of the dissolution of cystin calculi by medical 
means demands a more careful study of the urine for cystin crys- 
tals in all children showing urinary stones. 

5. Urinary tract surgery is well tolerated by children and grati- 
fying results can frequently be obtained in cases with badly dam- 
aged kidneys. 
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LARGE SOLITARY ABSCESS OF THE KIDNEY 


~HOWARD S. JECK, M.D. 
From the Urological Service of Bellevue Hospital, New York City 


By solitary abscess of the kidney is meant an abscess which lies 
wholly within the kidney parenchyma and communicates neither 
with the kidney pelvis nor the perinephritic space. According to 
the literature of the past twenty years, large solitary abscess of 
the renal parenchyma is not often seen and less often recognized 
pre-operatively. However, there have been reported a comparative- 
ly large number of multiple cortical abscesses of the kidney, 
perinephric abscesses and kidney carbuncles}—similar lesions hav- 
ing in all probability etiological factors identical with those of the 
solitary abscess. 

It was thought worth while to report the following two cases of 
solitary renal abscess not only because very few have apparently 
been recognized pre-operatively but also because the second case 
presents a rather interesting pyelographic demonstration of the 
seeming rapidity with which a diseased kidney may resolve follow- 
ing Operation. 


Case 1—A man, twenty-two years of age, was admitted to the 
Bellevue Urological Service, on January 15, 1938, with the chief com- 
plaints of pain in the left side, chills and fever and loss of strength. 

Three months before admission, the patient had had some type of 
infection of his left hand. Three weeks before admission the patient 
noted a discomfort in his left side. 

On admission to the Bellevue Urological Service January 15, 1938, 
physical examination disclosed fairly marked tenderness in the left 
costo-vertebral region and slight tenderness anterior to the left kidney. 
Palpation in the right loin.disclosed no abnormalities. The urine was 
grossly clear and was negative for albumin, sugar and pus cells. 
His temperature on admission was 100° F. degrees and this gradually 
increased to 101? degrees the day of his operation. Intravenous 
urograms made on the day of admission indicated an incomplete fill- 
ing of the left kidney pelvis and fixation of the left kidney. In one 
of the radiographs the edge of the psoas muscle was fairly distinct 


+Graves and Parkins, in their excellent article entitled “Carbuncle of the Kidney,” 
brought the number of reported kidney carbuncles up to sixty-seven, including one of their 
own. They also cite fifteen additional cases which were reported between the writing of 


their article and its publication in the latter part of 1935, thus making the total number 
eighty-two at that time. 
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for a distance of about 8 cm. in its upper portion. The right urogram 
indicated a normal kidney on that side. Two days after admission 
a white blood count showed 15,800 cells with 83 per cent polymor- 
phonuclear cells. 

A tentative diagnosis of perinephritic abscess was made, and, be- 
cause the patient appeared to be quite sick and his temperature was 
increasing, it was thought best to explore the left kidney region with- 


SoviTaRy 
ABSCESS 


Fig. 1. Case 1. Approximate posi- 
tion and comparative size of abscess. 


out further delay. This was done by means of the usual oblique 


kidney incision below and parallel to the last rib. The operator found 
the perirenal tissues (retrorenal fascia and perinephritic fat) to be 


thickened and pale. No free pus was found anywhere, however, in 
exposing the kidney proper, and it was not until the fatty capsule 
of the kidney had been completely removed that an area of fluctua- 
tion was detected about the mid-portion of the posterior curvature 
of the kidney (Fig. 1). This fluctuating area was opened and about 
2 ounces of heavy pus were evacuated. Material was taken for a 
culture. Drains were inserted and the wound was closed in layers. 
The patient’s temperature became normal the ninth postoperative day 
and remained so until his discharge from the hospital about one month 
after the operation. Before leaving the hospital both ureters were 
catheterized and, according to the urea and indigo-carmine tests, the 
functioning capacities of the two kidneys were about equal. Both 
ureteral specimens were grossly clear. 

The patient made an uneventful recovery and three weeks after 
the operation both kidneys functioned well and about equally. 


Case 2.—A young woman, twenty-seven years old, was admitted to 
one of the medical services of Bellevue Hospital on November 25, 
1937, with the chief complaints of pain in the left side, chills and 
fever. 


This patient stated that she had had chills and fever for one week 
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before entering the hospital. At one time her temperature went to 
104, but on admission to the hospital it was only 1017. She also com- 
plained of pain in the left lower quadrant which alternated with simi- 
lar but less marked pain in the right quadrant. There were no note- 
worthy urinary symptoms. No history of a recent pre-existing skin 
lesion was obtained. ' 

On admission to the Medical Service of the hospital a diagnosis 
of subsiding grippe was made, but two weeks after admission it was 
noted that she had exquisite tenderness in the left costo-vertebral 
angle and a urologic consultation was requested. 


Many urine analyses were made of the non-catheterized bladder 
specimen, most of them showing only a few white blood cells; many 
showed the urine to be normal. 


When seen by members of the Urological Staff on December 13, 
1937, the patient was exceedingly pale and very thin. She had lost 
quite a good deal of weight. She had marked tenderness in the left 
costo-vertebral angle and, while no mass could be felt, there was a 
definite sense of fullness in the left loin. There was. no tenderness 
in the right loin, but the lower pole of the right kidney could be felt. 
An intravenous urogram suggested marked compression of the left 
kidney pelvis, and catheterization of the left ureter and retrograde 
urograms were advised. It was felt that the patient was too sick to 
prolong the cystoscopy by a similar examination of the right kidney, 
which had given rise to no symptoms. 

On cystoscopy the bladder and ureteral orifices appeared to be 
normal. Indigo-carmine, injected intravenously, appeared promptly 
and in quite deep concentration from both ureters. The left ureter 
was readily catheterized, a specimen of urine was collected and a 
retrograde urogram made. The urine specimen thus obtained showed 
only two to four white blood cells per high power field. The retro- 
grade pyelogram was similar to the intravenous pyelogram in the chief 
essentials and emphatically suggested marked compression of the renal 
pelvis (Fig. 2). 

A blood count at this time showed the following: Red blood cells, 
2,690,000 ; hemoglobin, 53 per cent; white blood cells, 17,600; poly- 
morphonuclear cells, 84 per cent. 

The temperature was 104 and was of the spiking type. Because of 
the septic type of temperature, the kidney tenderness, the pyelogram 
indicating compression, the blood count and the absence of an appre- 
ciable amount of pus in the urine, a diagnosis of carbuncle of the 
kidney was made and immediate operation advised. 

On December 14, through an oblique loin incision, the kidney was 
exposed. The perinephritic fat was very pale. The kidney itself was 
also very pale and appeared to be somewhat enlarged and quite firm. 
In the upper half of the kidney on the posterior surface, well up 
under the ribs, was felt a fluctuating area about the size of a half 
dollar, and while attempting to separate the upper pole a finger passed 
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through this area immediately releasing quite a large quantity of yel- 
lowish, fairly liquid pus. The cavity whence the pus came was then 
explored digitally and apparently did not communicate at all with the 
‘kidney pelvis. As far as could be estimated, the cavity had held 
between three and four ounces of pus and its walls were smooth. A 
large rubber tube drain was led to the opening in the upper pole, a 


couple of large cigarette drains were placed about the kidney and the 
wound was closed in layers. 


Fig. 2. Case 2. Left pyelogram Fig. 3. Case 2. Left pyelogram 
showing marked compression (by made three weeks after operation, 
the abscess) of the kidney pelvis. indicating apparently normal kid- 

ney pelvis. 


With the assistance of a blood transfusion, the patient began to 
improve rapidly and made an uneventful recovery. 

A blood culture of the pus obtained at the time of operation showed 
staphylococcus aureus. 

The non-protein nitrogen nine days postoperative was 30. 

An intravenous urogram made three weeks after the operation in- 
dicated a quite normal left renal pelvis (Fig. 3). 


Notable among the cases of solitary abscess reported are those 
of Hunt (1929), Judd and Brown (1929), Beer (1936) and 
Flandrin (1936). 

Beer points out the fact that in the pyelogram, two of the calices 
may be more widely separated than usual. In Judd and Brown’s 
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case, the pyelogram appeared to be normal, but on close inspection 
the curve made by the upper ureter and lower border of the pelvis 
was unusually rounded due to pressure from the large abscess in 
the lower pole of the kidney. The abscess contained 75 c.c. of 
thick, yellow, odorless pus, a culture of which revealed the strep. 
tococcus hemolyticus and staphylococci. The pyelogram in Fland- 
rin’s case was also normal except that the upper calix was pushed 
somewhat outwards by the large abscess in the upper pole of the 
kidney. The author did not approximate the size of the abscess 
but merely referred to the pus released as large in amount, odor- 
less and of greenish color. An examination of the pus showed 
a pure culture of staphylococcus aureus. 


ETIOLOGY AND PATHOLOGY 


In most of the reported cases where cultures were made from 
the pus evacuated from the abscess cavity, the staphylococcus 
aureus was found in pure culture. In a few instances, however, 
other organisms were found along with the staphylococcus. 

Many of the patients reported gave a history of some pre-existing 
lesion such as a boil or other type of staphylococcic skin infection. 
As one would expect, the incidence of such pre-existing infections 
is seemingly about the same as it is in multiple cortical abscesses, 
perinephric abscesses and carbuncles of the kidney. 

Hunt believes that the large solitary abscess may be the result of 
extensive coalescence of small embolic abscesses. This may be 
quite the same view, expressed differently, of other authors who 
claim that the large solitary abscess is due to the breaking down 
of the renal carbuncle. Smirnow, however, opposes this theory 
by stating that kidney carbuncles have no tendency towards sup- 
purative fusion. But whether the large solitary abscess is the 
result of coalescence of smaller abscesses or breaking down of a 
carbuncle, or perhaps merely the gradual enlargement of a solitary 
abscess which begins as a very small one, there can be little doubt 
that the kidney infection is secondary to another focus of infection, 
usually a skin infection, wherein coccic emboli or masses of bac- 
teria (cocci) are borne to the kidney by the blood stream and 
are deposited in the small terminal renal arteries. 

The diagnosis of any suppurative parenchymal lesion (not com- 
municating with the kidney pelvis) or any perinephric suppurative 
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lesion is frequently difficult. The large solitary kidney abscess is 
no exception to this rule. 


A history of boils, carbuncles, paronychia, acute osteomylitis, 
infected teeth, tonsils or other similar foci of infection, is of the 
utmost importance in establishing a diagnosis when other signs 
point to the kidney. In all types of such infections one usually 
finds chills followed by the spiking type of increased temperature, 
pain in the loin of the affected side, more or less tenderness about 
the infected kidney, a moderately high leukocyte count, a low red 


cell count with a low hemoglobin percentage and finally rather 
marked loss in weight. 


The urinary findings are often negative and therefore frequent- 
ly misleading. The urine may contain a few white blood cells or 
staphylococci or both, but at times does not contain either. How- 
ever, it should be remembered that the suppurative lesions under 
consideration do not communiacte with the kidney pelvis. Thus, 
a negative ureteral specimen of urine, considered in connection 
with the history of a pre-existing skin lesion together with the 
signs and symptoms indicating renal involvement, should at least 
arouse one’s suspicion as to the true state of affairs rather than 
confuse the picture. 

Frequently, in a fresh specimen of urine staphylococci may be 
satisfactorily demonstrated by the centrifugal and smear method. 

In many instances, kidney functional tests show little or no 
difference between the functioning capacity of the two kidneys. 
Hence, diagnostic help from this source cannot always be obtained. 

Of considerable aid, however, is the pyelogram. This is 
especially true in large solitary abscess where the kidney pelvis 
may be encroached upon by the inflammatory lesion. As men- 
tioned in the foregoing, one looks chiefly for pressure signs such 
as compression of the pelvis, unusual separation of the calices or 
displacement of a single calix. The same pyelographic changes 
may be present in a carbuncle of the kidney, especially if the 
carbuncle is a large one. But in carbuncle, filling defects of the 
pelvis seem to be more common, and in many carbuncles there are 
no significant changes in the pyelogram at all. Also in the differ- 
ential diagnosis, one must frequently consider perinephric abscess. 
In this condition the symptoms are likely to be less pronounced and 
there may be no tenderness in the loin whatsoever. The flat radio- 
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graph usually shows a curvature of the spinal column (concavity 
towards the affected side), absence of psoas muscle shadow on the 
affected side and fixation of the kidney. The pyelogram nearly 
always shows a normal condition. 


TREATMENT 


The treatment of large solitary kidney abscess is incision and 
drainage. On exposure of the kidney in suspected abscess, if the 
abscess is not at once apparent, decapsulation of the kidneys should 
be performed, for, as Beer has pointed out, a solitary abscess or 


multiple abscesses may not be discovered until the true capsule of 
the kidney is removed. 


SUMMARY 


Large solitary abscess of the kidney is comparatively rare and 
is not often diagnosed pre-operatively. 

Attention is called to a few of the outstanding cases which have 
been reported. Two cases of the writer are reported in detail. In 
one of these the pre- and post-operative pyelograms are very in- 
teresting and significant. 


The similarity, clinically, of this condition to multiple cortical 


abscesses, perinephric abscess and carbuncle of the kidney is pointed 
out. 


The treatment of solitary abscess of the kidney is incision and 
drainage. 
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RETROPERITONEAL TUMOR DISPLACING LEFT 
KIDNEY 


GEORGE R. LIVERMORE, M.D. 


Memphis, Tennessee 


Retroperitoneal tumors, perineal and juxtarenal, are quite com- 
mon. Lipomata are the most frequent, but many varieties such as 
fibrolipomata, lipomyxomata, fibro-lipomyxomata, leiomyomata, 
fibrosarcomata, liposarcomata, fibro-liposarcomata, myxosarco- 
mata, lipo-myxosarcomata, fibro-lipo-myxoangiosarcomata, lym- 
phangiosarcomata, cystic eptheliomata, rhabdomyomata, et cetera, 
have been reported. The literature teems with case reports. Crab- 
tree, in 1930, gave us a comprehensive review of the literature and 
reported a case of perirenal lipoma. In.1936 OcKuly and Douglass 
reported two cases of perirenal lipomata and again reviewed the 
literature. 

I shall not bore you with the repetition of the extensive liter- 
ature upon the subject of retroperitioneal tumors, other than to 
say that most writers seem to be in accord that these growths 
usually arise in the perirenal fat; but that it is well nigh impossible 
to determine the origin in many cases, especially as the condition 
of the patient does not justify the added risk attendant upon the 
manipulation and time necessary to positively identify the tissue 
from which the tumor developed. The latter was true in the case 
which I shall report. The kidney was displaced into the pelvis by 
the tumor mass, which filled the entire retroperitoneal area from 
the diaphragm to the pelvic brim. Its enucleation was accom- 
plished piecemeal with rupture of several cysts and much hemor- 
rhage with consequent trauma from the breaking of adhesions, and 
ligation of bleeding vessels. Therefore, the condition of the patient 
was so precarious that intravenous glucose in saline, together with 
adrenalin, coramine and ephedrine, had to be administered, while 
the pelvic portion of the tumor was being freed and removed. I 
was thus deprived of the privilege of searching for its point of 
origin. I believe, however, in view of the displacement of the 
kidney and the extensive lipomatous tissue in the tumor, we may 
safely conclude that in this case the tumor had its origin in the 
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perirenal fat, which later underwent degenerative changes resulting 
in the mixed character of the growth. 


ETIOLOGY 


The etiology of these tumors is unknown, although a multiplicity 
of causes have been suggested. These, as listed by OcKuly and 
Douglass, include thyroid and pituitary disease, pregnancy, con- 
stipation, excessive indulgence in fat-producing foods and alcohol, 
congenital germinal displacements, inherited tendency to fatness, 
vasomotor changes and lipomatous degeneration in lymph glands. 
The patient in the case herewith reported has had chronic pyelone- 
phritis for forty years, with hydronephrosis and dilated and 
tortuous ureters for at least eight years and perhaps longer. I am 
wondering if this chronic infection and retention did not play a 
part in the developement of her tumor. Krogins (quoted by Crab- 
tree) says mesenchymal tissue may be the origin of these growths. 


PATHOLOGY 


The pathology varies greatly, the lipomata being composed of 
fat and the fibrolipomata of fibrous tissue and fat that in no wise 
differs from the normal fatty and fibrous tissue of the body. 
McConnell, also quoted by Crabtree, reported a large tumor which, 
like mine, had the characteristics of hypernephroma. It recurred 
six and a half years after removal. My patient now has a nodule 
near the lower angle of the scar of her incision that is as large as 
a man’s first. It appeared five months after operation and has grad- 
ually increased in size and induration. Lacene, in his description 
of these tumors, says, “They are generally of considerable volume, 
always retroperitoneal in all their extent, of varying consistency, 
flabby and pseudofluctuant at certain points, hard and fibrous at 
others, of rather regular form, usually multilobed, sunken in fur- 
rows, bristling with numerous projections, reddish or yellowish 
in color, generally slightly vascular of themselves and surrounded 
by a conjunctive capsule which permits of relatively easy enuclea- 
tion.” The various kinds of tissue found in these tumors has 
already been stated in the early part of this paper. They may 
grow to very large proportions. Hirsh and Wells, quoted by Tol- 
son, reported a perirenal liposarcoma weighing 69 pounds, and 
Crabtree, quoting Young, reports a lipoma of 75 pounds. The 
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tumor in the case herewith reported weighed 15 pounds, but several 
large cysts containing about 1,500 c.c. were ruptured during its 
enucleation, which would make the total weight about 18 pounds. 
This is quite small in comparison with the case of Young, but as 
the tumor in. my case extended from the diaphragm to the brim of 
the pelvis and to the right well beyond the midline, it was quite a 
large growth. Its lightness in weight must be due to the fact that 


Fig. 5. Retroperitoneal perirenal lipo-fibromyxoma. 


the three other types of tissue together with the cysts must have 
been lighter than fat. 


SYMPTOMS 


Usually the first symptom is the presence of a mass in the ab- 
domen, usually in the loin, although in some cases the abdomen 
is uniformly enlarged. These tumors occur most frequently in 
women. Adams in 113 cases reports 70 per cent in women, and 
Von Wohlendorf in 165 cases, 72 per cent in women. They occur 
most frequently after forty (my patient was sixty). Landwers 
reports a case in a boy fifteen days old and Bork in a girl of one 
year. They occur with equal frequency in the two sides. There 
may be slight digestive upsets, weakness, loss of weight and 
emaciation, even though the growth is not malignant. This is ex- 
plained by the fact that the fat is not available for tissue economy, 
the tumor developing at the expense of body nutrition. Pain may 
or may not be present. In my case it was a prominent symptom, 
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but the mass was not tender on palpation. Fever is rarely present, 
but when it occurs it is due to pressure or necrosis. Urinary find- 
ings are usually absent, though a rare leukocyte and a few red 
blood cells may be found. When the presence of the growth 
causes stasis from misplacement of the kidney or kinking of the 
ureter, pyelonephritis may result. The blood findings are those of 
secondary anemia. 


DIAGNOSIS 


Despite modern diagnostic methods, many of these tumors are 
not recognized except at operation or autopsy. A diagnosis of 
hypernephroma of the kidney or an intraperitoneal tumor are the 
most frequent errors. Cystoscopy, pyelograms, retrograde and 
intravenous, and plain radiographs should be used in making the 
diagnosis; but pelvic filling defects and obliteration of the kidney 
outline by the tumor, may suggest intrarenal, rather than perirenal, 
tumor. Displacement of a kidney with a normal pyelogram (or, 
as in my case, abnormalities with which I had been familiar for 
years) indicates the diagnosis of perirenal, retroperitoneal tumor. 
In the case herewith reported, the marked displacement of the left 
kidney by the large tumor mass, which on palpation gave the sensa- 
tion of a lipoma with moderately indurated areas, justified the 
diagnosis of retroperitoneal fibrolipoma. 


TREATMENT 


The treatment of these tumors is removal by operation, followed 
by deep x-ray therapy if the tumor is malignant. The shock at- 
tendant upon the removal of such growths, usually quite large, 
results in a high mortality which ranges from 20 to 30 per cent. 
Pemberton and McCaughan of the Mayo Clinic report forty-two 
cases: seven were not traced; of the remaining thirty-five, twenty- 
seven died postoperatively within 4.3 years. 

The intraperitoneal route is safer, as the mortality is much less 
than by the transperitoneal approach. Each case, however, is a 
law unto itself and the urologist must adapt his operation to suit 
the tumor. It is said that the transperitoneal route is the method 
of choice in the large tumors that extend into the pelvis and be- 
yond the midline. This may be true in the massive growths weigh- 
ing from 40 to 70 pounds, but in such cases as the one herewith 
presented, the retroperitoneal route is not so difficult, unless there 





RETROPERITONEAL TUMOR 35 


are dense adhesions, which are rare, and planes of cleavage cannot 
be found. I feel sure the extra shock attendant upon working in 
the abdominal cavity would have caused the death of my patient 
had I done a transperitoneal operation. Recurrences are frequent, 


and cases requiring two and three operations for removal have 
been reported. 


In view of the above and the fact of the rapid recurrence of 
the growth in my case, I agree with OcKuly and Douglass that 


postoperative radiation should be included in the treatment of these 
cases. 


CASE REPORT 


Mrs. S. F. White, aged sixty, a well developed woman, had been 
under my care since February 7, 1930, suffering from chronic bilat- 
eral pyelonephritis, hydronephrosis, dilated and tortuous ureters. Her 
family history was of no importance. On her wedding trip forty 
years ago the patient had an acute pyelitis which became chronic 
and from which she had continued to have symptoms ever since. In 
1915 her right breast was amputated for chronic mastitis and two 
years later the left one suffered the same fate. She had enjoyed 
fair health but always suffered with frequent and at times painful 
urination and nocturia from two to four times. At intervals she 
would have acute attacks with chills, fever and sweats. She had 
never been examined cystoscopically until I saw her in February, 
1930. In September, 1937, she noted a mass in her left loin and when 
she came to me I was able to palpate a mass which felt like a lipoma 
with fibrous areas in her left loin, apparently the left kidney, extend- 
ing 3 inches below the free border of the ribs. It was not tender 
but she had pain and a sense of weight in her left side. Cystoscopy 
and pyelograms showed a mass displacing the left kidney downward 
and to the right till the pelvis could be seen lying over the promon- 
tory of the sacrum. Diagnosis was retroperitoneal tumor, probably 
fibrolipoma displacing the left kidney downward and to the right into 
the pelvis. 

Upon operation, making the usual oblique kidney incision, a large 
mass was found in the left.kidney fossa extending from the diaphragm 
nearly to the brim of the pelvis and well to the right of the spine. 
It was composed of fat, many cysts and fibrous areas. It was easily 
freed but the cysts ruptured in separating adhesions and a large 
amount of clear fluid and gelatinous material were evacuated. The 
sacs were removed together with masses of fat that were lobulated 
and intermingled with firmer tissue that resembled a myxoma. There 
was rather free hemorrhage, which was controlled by ligation and 
packing. The left kidney was found lying low in the pelvis over the 
promontory of the sacrum. It was pushed up to the left kidney fossa 
and a gauze pack placed under it. The anesthetist was urging me to 
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hurry as the patient’s condition was alarming, the blood pressure 
having suddenly fallen from 130/80 to 80/60. I was therefore unable 
to locate the origin of the tumor, but as the kidney was free of peri- 
renal fat and the mass largely lipomatous, I surmised that it developed 
in the perirenal fat. Adrenalin, coramine and ephedrine were ad- 
ministered and 1,500 c.c. of 5 per cent glucose in saline were given 
intravenously while the wound was being closed. The patient left the 
table with a pulse of 138 and a very weak volume. Blood pressure 
was 90/60. Digitalis, caffeine and sodium benzoate and external heat 
were administered, the foot of the bed was elevated, and the patient 
was typed for transfusion. Six hours later 500 c.c. of blood were 
given by the citrate method. The patient gradually improved and 
left the hospital on the eighteenth day with the wound still draining. 
This was entirely healed on the twenty-sixth day. Five months after 
operation there was a recurrence of the growth the size of a man’s 
fist at the lower angle of the scar. 


Pathologic Report——The specimen consisted of a large, fatty, nod- 
ular mass which was cystic and apparently only partially encapsulated. 
It weighed 15 pounds. The main portion of the growth was soft, 
nodular and seemed to be composed almost entirely of fat and myxo- 
matous structure. There was a firm central area which was mottled 
with areas of dark discoloration suggesting the presence of hyper- 
nephroma. There was a large mass of fibrous tissue mixed with fat, 
and a large amount of old hemorrhage. Frozen section examina- 
tion from different portions showed a predominance of myxomatous 
tissue mixed with varying portions of connective tissue and fat. Sec- 
tions from the firm discolored area above noted showed a framework 
resembling hypernephroma, the cellular elements having lost their 
characteristics through degeneration. 


Diagnosis.—Lipo-fibromyxoma. 
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DISCUSSION 


Dr. HucH Casot (Rochester, Minn.): I am interested in Dr. 
Howze’s presentation because I feel that it is important to have a 
more complete identification of the organisms in these cases. I 
have come to feel that where the proteus is present, prognosis is 
very importantly altered for the worse. Whether or not the 
proteus is getting to be a more common weed in this region, I am 
not clear, but an analysis of a large group of cases that we had at 
the clinic tended to suggest the proteus did not arrive there by 
an act of God, but by an act of man, that he was generally put 
there. We were unable to find any patient with a proteus infec- 
tion in whom there had never been any instrumentation. I leave 
the conclusions to be drawn by the experts. 


At the present time, as far as we are concerned, we have been 
unable to abolish proteus once he has become thoroughly settled in 
his new abode in the kidney. Consequently, it seems to me that 
you have to approach these cases with this in mind. 

One other point I would like to raise here because I am not 
clear about it, is the question of whether we shall be well advised, 
given an infection of the kidney with any organism, to institute 
pre-operative medication. We are all of us aware that these are 
the cases in which the explosive type of postoperative infection 
occurs, when on the fourth or fifth day we are faced with the 
question of whether we shall take out the kidney or whether the 
pathologist will examine that patient. 

In the course of the last year and a half, I have been getting the 
experts to institute the believed-to-be appropriate method of at- 
tack on these organisms. We have had no cases of the explosive 
type of postoperative infection. 

I am particularly interested in Dr. Jeck’s paper, because it is a 
field which I have been exploring a good deal for many years. I 
am sorry he does not tell us whether a study of the urine by the 
method suggested by Crabtree in 1910, of very high speed centri- 
fuging for an hour, would or would not have enabled him to spot 
staphylococcus in the urine. I think they are always present in the 
early stages. I think they disappear in half the cases within the 
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first week, but they persist for as much as eight months in some 
cases. 

A recent series of twelve cases in the months from June 1 to 
July 1, 1937, showed in half those cases from three to eight months 
after the onset of symptoms, staphylococcus was still obtainable 
from the urine. 

We have found, in the cases in which there was no evidence of 
perinephritic abscess, that if one explores the perirenal fat, opens 
the true capsule of the kidney, by just nicking it, and runs his 
finger around the kidney, he will land on one of these abscesses if 
it is there, instead of requiring him to free these kidneys, which 
is not always good for them. I have seen a kidney that when it 
had been satisfactorily freed, with a central abscess in the mid- 
portion, was unfortunately separated into two portions and it was 
not quite clear which, if either, portion one should save or should 


send to the pathologist for verification of one’s very brilliant diag- 
nosis. 


Dr. Kretschmer raises with me the question of whether it is 
necessary also to make a retrograde pyelogram. I think it is, not 
because we need that conviction, but because we have to show the 
other fellow. We have to show the internist a really striking 


change in the normal shape of the kidney. You and I may be 
satisfied that there is central abscess here from the appearance of 
the intravenous pyelogram, but, fortunately, as I think, the in- 
ternist maintains an attitude suggested by the late Charles Elliot, of 
an abiding skepticism, and for some years we shall have to satisfy 
that craving of his by retrograde pyelogram. 


Dr. Greorce G. SmitH (Boston, Mass.): I should like to ask 
Dr. Cabot whether they have used neoarsphenamine in the later 
treatment of these long-standing urinary infections. I know there 
is a great deal of mention of neoarsphenamine in the writings from 
the Mayo Clinic. I have used it in several of these patients with 
very striking results. I assume that they have, too, but I wish Dr. 
Cabot would comment on that. 


Dr. Hucu Casot: In reply to Dr. Smith, I think in the cases 
in which there is a staphylococcus pyelitis, the chronic type, in 
which the staphylococcus is either the outstanding organism at the 
start or after one has skilfully removed the other organisms by 
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appropriate methods, dear old staphylococcus proves to be the 
original settler, are often successfully treated by neoarsphenamine. 

Within the last year we have been trying neoarsphenamine for 
the acute and subacute cases of primary renal blood stream infec- 
tion. I cannot report results except to say that these people have 
become well and have done better than I expected them to, but 
that proves nothing. 

I believe the method ought to be explored much further. Its 
very striking effects in the pyelitis which may be secondary to 
these lesions, but generally is not, is a lead we ought to follow be- 
cause it is certain that in these blood stream infections of the 
kidney we have no therapeutics, other than the violence which we 
like to refer to as surgery. 

I think neoarsphenamine shows signs of being useful. I do not 
think I can go any further. 





OBSERVATIONS ON THE ANATOMIC BASIS OF 
CONGENITAL POLYCYSTIC KIDNEYS 


ROBERT F. NORRIS, M.D., and LEON HERMAN, M_D. 


From the Ayer Clinical Laboratory and the Urological Service of the 
Pennsylvania Hospital, Philadelphia, Pennsylvania 

Much speculation on the pathogenesis of congenitally polycystic 
kidneys has not resulted in a definite understanding of the anatomic 
sequence of events in these cases. Nearly every possible cause 
or combination of causes has at some time been suggested. 

For many years, Virchow insisted that obstruction of the col- 
lecting ducts resulted in cystic dilatation of the tubules in the 
medulla and cortex and was caused by a papillitis. This theory 
has now been largely abandoned, but French writers especially 
have continued to believe that syphilis is an important cause of 
this disease (Favre et al., Bonnamour et al., Delore and Croizat, 
Banssilon and Guichard, and Lutembacher). By others, the ab- 
normal proliferation of stroma and epithelium in many polycystic 
kidneys has been interpreted as a true neoplasm (Brigidi and 
Severi, Nauwerck and Hufschmid). Still others, who have like- 
wise emphasized the importance of the abnormal proliferation of 
tissue (Herxheimer, McKinley, Cristeller, Rtimler), do not believe 
that a simple failure of union between the collecting ducts and 
uriniferous tubules proposed as a cause by von Mutach and by 
Ribbert is an adequate explanation. 

Those kidneys, smaller than normal, on the other hand, which 
have few cysts and epithelial elements usually show atresia of the 
ureters and apparently are examples of true hypoplasia of renal 
substance (Rosenow, Baumann). 

The most recent important contribution on the subject has been 
made by Kampmeier. In serial sections of human fetuses of 
different ages, the earliest generations of uriniferous tubules were 
found to become detached from the corresponding generations of 
collecting ducts and were found either to degenerate or become 
attached to collecting ducts of higher orders. A few were found 
to remain as cysts for varying periods. It occurred to McKenna 
and Kampmeier, therefore, that the persistence of an abnormally 
large number of these tubules as cysts communicating neither with 
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the pelvis nor with other tubules might readily explain the produc- 
tion of congenital polycystic kidneys. 

The association of other congenital anomalies, such as polycystic 
liver and pancreas, meningocele, polydactylism, et cetera, with 
polycystic kidneys has frequently been commented upon (Moschco- 
witz, Sears, Riimler). It is also certain that this condition is 


l‘ig. 1. The enlarged liver is clearly Fig. 3. The great size of the 
shown. The large masses below are adrenals and kidneys is shown. (From 
adrenals and kidneys. Compression of | Herman’s Urology, 1938, W. B. Saun- 
the thoracic organs is apparent. (All ders and Co.) 
photographs by Mr. Emil Forney.) 


hereditary (Bunting, Fuller, Gordon and Trasoff, Schoch) and 
cystic kidneys have been traced through four or more generations. 

The complex nature of the entire problem of etiology and 
mechanism is thus apparent. Good reviews of the pathogenesis 
and, in some instances, of the clinical findings in cases of polycystic 
kidneys may be found in the papers of Busse, Braunwarth, Braasch 
and Schacht, Bell, Wells, and Puysseleyr. 
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A full-term male infant, weighing 4,810 grams and measuring 51 
centimeters in length, was delivered by extraction of a breech pres- 
entation at the Pennsylvania Hospital on February 15, 1937. The 
mother, aged twenty-five years, had four children, all of whom were 
well. No history of any familial disease was obtained and there was 
no history of syphilis in the parents. The blood Wassermann and 
Kahn tests of the mother were negative. Large abdominal masses 


Fig. 2. The biliary ducts show cystic dilatation and 
intracystic papillary projections. 


limited respirations and the child died 20 minutes after birth. Post 
mortem the blood urea ‘nitrogen was 18.4 mg. per cent. 

At necropsy (A. 5717), done two days after death by Dr. T. T. 
Kochenderfer, the abdomen was greatly distended and measured 42 
centimeters in circumference. On section, the liver, adrenals, and 
kidneys were greatly enlarged (Fig. 1). The cortices of the adrenals 
were hypertrophied and the lungs were collapsed. No other lesions 
or congenital anomalies were present and in Warthin-Starry stains of 
the liver, adrenals, kidneys, and pancreas no spirochetes were dem- 
onstrated. 


In the liver, which weighed 270 grams, the periportal areas were 





44 NORRIS AND HERMAN 


widened and the bile-ducts were irregularly dilated into bizarre cyst- 
like structures lined by cuboidal or flat epithelium. In the lumina 
papillary projections of loose vascular connective tissue were numer- 
ous (Fig. 2). There was no jaundice and no obstruction of the 


extrahepatic biliary tract. Bile was found in the gall bladder, bile- 
ducts, and the small intestine. 


Fig. 4. The kidneys are composed of loose, spongy tissue caused by cystic 
dilatations of the tubules. In spite of the size the gross architecture is essen- 
tially normal and lines of demarcation between cortices and medulla in places 
are visible. (From Herman’s Urology, 1938, W. B. Saunders and Co.) 


posed of loose spongy tissue (Fig. 4), the cystic spaces of which aver- 
aged about 3 millimeters in diameter. In spite of the size, the gross 
architecture of the kidneys was generally normal, but the papille 
were small and ill-defined (Fig. 5). The pelves and ureters were 
patent and normal. The lower genito-urinary tract showed only the 
characteristics normally found in a full-term infant. 

The average distance from papilla to capsule was found to be 1.5 
centimeters. A cubic block of tissue having approximately these 
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dimensions, including a papilla and segments of the medulla and most 
of the cortex, was taken from each kidney. Serial sections, 15 micra 
in thickness, were cut at right angles to what is normally the long 
axis of the papilla. The plane of these sections, therefore, corre- 
sponded roughly to that of the capsule. A third block extending 
from a papilla to the capsule was sectioned serially in a plane at 
right angles to the others and, therefore, perpendicular to the capsule. 


Fig. 5. The papilla is small, ir- 
regular, and dense. It is about 1.5 
centimeters from the capsule. 


In the papille, microscopically, were numerous epithelial-lined 
tubules which were much smaller than the grossly visible cysts, but 
which were larger than normal tubules. Instead of being densely 
packed and regular as in the normal kidney (Fig. 6), they were very 
irregular in outline and diameter and were separated by large amounts 
of vascular stroma in which were numerous foci of erythropoiesis 
and myelopoiesis (Fig. 7). Numerous small strands and solid cords 
of epithelial cells ending blindly in a short distance in either direction 
were scattered among the patent tubules. From their location and 
appearance it was certain that the larger tubules were collecting ducts 
derived from the ureteric anlage. Ten to twelve terminal collecting 
ducts (Ducts of Bellini) were found to open into each calix. Whether 
this total represented a reduction in the normal number of sixteen 
to twenty (Gray) or whether several were overlooked because of 
the plane of the sections was not determined. On tracing these ducts 
toward the cortex, some were found to end blindly almost at once 
without branching. Others, after branching irregularly and asym- 
metrically, ended blindly some distance from the tip of the papilla. 
Some were lost at the edge of the block and could not be followed 
to their termination, but all which could be followed ended blindly. 
The various branches were thought to represent different orders of 
collecting ducts and the maximum number of orders of any one duct 
was found to be seven. If two or three orders are allowed for the 
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formation of the calices, the maximum number of orders would be 
raised to nine or ten. 


Between the papillz and the capsule, the large cysts were irregularly 
dilated tubules lined usually by a single layer of flattened or cuboidal 
epithelium. Anastomoses and intercommunications between cysts 
were numerous and buds ending blindly were strikingly common. 
Occasionally, however, the epithelium was reduplicated and stratified 
in no differentiated pattern. In a few of the cysts, definite glomeruli 
were found and papillary projections of loose vascular tissue in the 
lumina of some (Fig. 8) might well have been abortive glomeruli. 
Whether other cysts were derived from collecting ducts could not be 
determined histologically, but the long axis of many of these cysts 
was so distinctly at right angles to the capsule. (Fig. 9) that such an 
origin was suggested. Except where these cysts or tubules were con- 
tinued beyond the edge of the block, all were found to end blindly 
in the cortex and none communicated directly or indirectly with the 
calix. Compared to that of the papille, the stroma was scanty and 
loosely arranged and appeared no more vascular than normal. 

Among the dilated tubules and cysts in the medulla and deeper 
portions of the cortex were only a few glomeruli. Some of these 
were scarred and obliterated. In the case of others, the capsules of 
Bowman and short uriniferous tubules ending blindly were dilated 
(Fig. 10). In the subcapsular region, however, were many glomeruli 
which were not only mature but were also normally formed (Fig. 9). 
No neogenic zone was present. The capillaries in the glomerular tufts 
contained blood (Fig. 11), but were not so dilated as the capillaries 
of those in a normal full-term infant (Fig. 12). Arising from these 
capsules of Bowman, which were collapsed, were short blindly ending 
uriniferous tubules without lumina. The cells of these tubules, how- 
ever, were pink-staining and columnar and resembled those of the 
normal convoluted tubules. 

In order to demonstrate these abnormalities more clearly, drawings 
to scale of several of the collecting ducts emptying into a calix and 
several of the dilated cysts above were reconstructed. Since the sub- 
capsular glomeruli and the attached tubules were so normally formed, 
reproduction of these was thought to be unnecessary. Reconstruc- 
tions were accomplished by projecting images of serial sections on 
graph paper at such a magnification that the actual thickness of the 
sections, 15 micra, was equal to the ruling of one-tenth inch on the 
graph paper. Tracings of these images were measured and trans- 
ferred to a single sheet of graph paper. Diagrams accurate in two 
dimensions were thus made. By taking into account the measure- 
ments of the unplotted third dimensions, the artist, Mr. William 
Brown McNett, was able to reconstruct the collecting ducts and cysts 
shown in Figure 13. 

In wax-plate reconstructions of tubules and cysts from cystic kid- 
neys somewhat similar to those of the present case, Meader, then 
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be 


Fig. 13. The blindly ending collecting ducts communicate 
with a calix. The irregularity, budding, asymmetrical 
branching, and distortion are shown. Small cysts are prob- 
ably segments of former tubules or ducts. The large cyst- 
complex above shows several cystic tubules with buds and 
anastomosing branches without definite pattern. The ante- 
rior portions of several tubules are omitted to show the 
posterior anastomoses. A collecting duct and cystic tubule 
extend without terminating beyond the edge of the block. 
The approximate vertical extent of this illustration in the 
actual kidney was 0.63 cm. 
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Forssman, and finally Greene found normal glomeruli with short 
uriniferous tubules emptying into large blindly dilated cysts. Greene 
found many intercommunications. between these cysts and thought 
that the second portion of the proximal convoluted tubule first became 
dilated. Meader also found that some glomeruli were associated with 
short collapsed tubules which ended blindly and that many of the 
larger cysts had no traces of glomeruli. Forssman believed that some 


Collecting tubule 
ampulla 


Upper limb 
Middle piece 


Lower limb 


Fig. 14. The S-shaped anlagen of 
the glomeruli and uriniferous tu- 
bules are shown uniting with the 
collecting ducts. (From Kiebel and 
Mall’s Human Embryology, 1912, 
J. B. Lippincott Company.) 


of the cysts were formed from pinched-off segments of collecting 
ducts. In general, therefore, the reconstructions of others agree with 


ours except that in the present case no undilated tubules were seen to 
enter the cysts. 

A discussion of these abnormal findings depends in part on an 
understanding of the normal development of the kidney. It will be 
recalled that normally the ureter grows cephalad from the Wolffian 
duct to meet the nephrogenic substance which is the anlage of the 
glomeruli and the secretory or uriniferous tubules. The expanded 
distal end of the ureter forms the pelvis of the kidney from which 
sprout collecting ducts of successive generations. The first two or 
three generations enter into the formation of the calices and papille. 
The end-buds, however, are capped from the first by the nephrogenic 
tissue. There is some question whether or not glomeruli and urinif- 
erous tubules are elaborated before the fourth generation of collect- 
ing ducts. Beginning with the fourth or fifth generation, at any rate, 
collections of cells from the nephrogenic substance become concen- 
trated about the blind ends of the ducts to form the metanephric 
spheres and vesicles. The lumina of these future capsules of Bowman 
connect with those of the collecting ducts by short S-shaped anlagen 
(Fig. 14). These anlagen develop into the proximal and distal con- 
voluted tubules with the interposed loops of Henle. Some twelve 
generations of collecting ducts with attached glomeruli and uriniferous 
tubules are thus formed. The oldest generations of glomeruli are 
nearest the pelvis, the youngest are subcapsular. 
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Of the possible anatomic explanations in the present case, therefore, 
two seem most likely. First, the distorted and atypical collecting 
ducts in the papille for some reason may have failed to join the de- 
veloping uriniferous elements. Having no outlet the latter became 
cystic and enlarged with accumulated secretion. The presence of 
glomerular tufts in an occasional cyst is proof that some of them 
were derived from uriniferous elements. Since the isolated normal 


Urinif. tubule ~¥ 


Fig. 15. The lumina of the S-shaped anlage and the devel- 
oping capsules of Bowman are seen to be continuous with 
those of the collecting ducts. (From Kiebel and Mall’s Human 
Embryology, 1912, J. B. Lippincott Company.) 


glomeruli in the subcapsular region were much younger than those 
in the deeper portions, according to such a hypothesis, time had not 
yet elapsed for them to become dilated into cysts. This explanation 
would be consistent with the simple nonunion theory of Ribbert and 
others. 

The presence of isolated normal and mature glomeruli, ending 
blindly without dilatations of the capsules, at the extreme periphery of 
the kidney is difficult to explain on such a basis, however, because 
normally differentiation of the glomerulus is not complete until after 
continuity of the lumina of the collecting duct and capsule of Bowman 
is established (Keibel and Mall, Fig. 15). No such continuity of 
lumina with any structure was observed in any of the normal periph- 
eral glomeruli studied. Although under certain abnormal condi- 
tions in embryos of mice (Brown) and in tissue cultures of chick 
embryos (Seevers) the nephrogenic tissue will apparently differentiate 
into rudimentary tubular structures in the presence of a ureter with- 
out actual union with collecting ducts, the differentiation of the 
nephrogenic blastema into metanephric spheres, vesicles, and finally 
glomeruli is so intimately associated with the end-bud of the growing 
collecting ducts (Huber, Keibel and Mall) that it is difficult to under- 
stand how such anatomically normal glomeruli could develop one 
centimeter away from the nearest collecting duct. There is, further- 
more, no apparent anatomical reason in the present case why such a 
failure of union occurred. The lack of inflammation at the time 
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of death is not of itself important, but the absence of scarring indi- 
cates that a former inflammation sufficiently extensive to prevent 
union did not occur. The parallel arrangement of many of the cysts 
at right angles to the capsule (Fig. 9) suggests, moreover, that some 
of them may not be uriniferous tubules but may be derived from col- 
lecting ducts. -Although the potentialities of embryonic tissue are 
great, the tendency of the larger cysts to bud and to anastomose with 


others is more in keeping with the activity of collecting ducts than 
that of uriniferous tubules. 


These objections suggest a second explanation. Up to a certain 
period in fetal life, development with union of the collecting ducts and 
uriniferous tubules occurred more or less normally. Instead of re- 
maining normal, degeneration of the tubules and collecting ducts then 
occurred with dissociation of cystic segments. Proliferation of these 
segments may or may not have continued. The peripheral normal 
glomeruli, likewise, were so recently detached as not to have become 
cystic or may have become detached from segments already cystic. 


It will be noted in Figure 4 that the gross architecture of the kid- 
neys is practically normal. Not only are the primary lobulations well- 
defined, but close inspection reveals secondary indentations. The lat- 
ter may well represent the presence of former secondary columns 
of Bertini. The cortex can frequently be distinguished from the 
medulla and in places suggestions of medullary rays are seen. The 
calices and pelves are not deformed. It is manifestly difficult from 
these observations to determine whether development of the kidneys 
was at first normal and, if so, at what age normal development ceased. 
Such a normal gross architecture, however, would hardly result if the 
stunted and atypical collecting ducts did not at any time extend be- 
yond the small papillary areas. The gross structure of the liver in 
the present case furthermore was also not abnormal. In serial sec- 
tions of two blocks, a great distortion of the bile ducts into cystic 
dilatations was found but no actual obstruction of any of them was 
demonstrated. 


It has been proposed that an overproduction of excretory elements 
occurs and that reduction in the number takes place in the normal 
kidney. Persistence of these glomeruli and tubules would explain 
the occurrence of polycystic kidneys (Teuscher). A similar but more 
complex mechanism was suggested by Keibel and Mall and later by 
Kampmeier that early generations of uriniferous tubules and their 
glomeruli normally become detached from the collecting ducts and 
join collecting ducts of higher orders. Kampmeier also believed that 
an early overproduction of uriniferous elements is followed by a de- 
generation and reduction in the numbers of these elements. In nor- 
mal fetuses some of these tubules may remain temporarily as small 
cysts. The persistence of large numbers of these cysts, therefore, 
would explain the occurrence of polycystic kidneys. Although no 
such migration or cystic degeneration of uriniferous tubules has been 
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Fig. 16. The cyst-like capsules of Fig. 17. In the degenerating meso- 
Bowman in the mesonephros are con-_ nephros, isolated capsules of Bowman 
nected with the Wolffian duct by short and segments of tubules as well as 
tubules. anastomoses between tubules are 

shown. 


(From Kiebel and Mall’s Human Embryology, 1912, J. B. Lippincott Company.) 
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observed in chick embryos (Rienhoff, Warner), it is possible that 
some of the cysts near the calices in the present case may have had 
such an origin. On the other hand, if all the cysts in the present case 
were derived from uriniferous tubules, the presence of subcapsular 
normal but detached glomeruli and tubules is just as difficult to ex- 
plain as in the‘case of the simple nonunion theory. 

That degeneration of the epithelial elements in polycystic kidneys 
may occur has been previously stated (Forssman). Precedent for a 
cystic type of degeneration can also be found in the case of the 
mesonephros and it has even been proposed that persistence of the 
mesonephros in association with the metanephros might explain the 
occurrence of polycystic kidneys (Still, Baccarini). In Keibel and 
Mall, one can readily observe from diagrams of their reconstructions 
(Figs. 16 and 17) that the capsules of Bowman are normally dilated 
and it is claimed that they become more cystic during degeneration. 
As degeneration of the mesonephros proceeds, the capsules and glo- 
meruli may become detached ; segments of tubules and ducts may be- 
come isolated; and some of them may actually anastomose with 
others. All of these changes were present in this case (Figs. 9, 10 
and 13). 

From the evidence we favor, therefore, the second mode of origin, 
namely, that up to a certain period in fetal life development of the 
kidneys was normal; that by degeneration glomeruli and segments of 
tubules and collecting ducts became cystic and isolated; and that the 
continued growth of these cysts caused the great increase in the size 
of the kidneys. Definite conclusions should not be drawn, however, 
from a study of one case of polycystic kidneys and from the recon- 
struction of only a few collecting ducts and cysts. More reconstruc- 
tions are necessary before any definite anatomic pattern can be estab- 
lished. An adequate explanation of polycystic kidneys must satis- 
factorily account for the associated congenital anomalies and the 
hereditary nature of the disease. As has been previously suggested 
(Sears, Teuscher, Gridnev), therefore, the ultimate cause of con- 
genital polycystic kidneys should be searched for in the germ plasm. 


SUMMARY 


1. A case of congenital polycystic kidneys in a new-born infant 
is described. 

2. From serial sections several collecting ducts and cysts have 
been reconstructed to scale in a drawing. 

3. The kidneys can be divided roughly into three zones. In 
the papillz, atypical collecting ducts communicated with the calices 
but not with the cysts. The middle zone was composed of dilated 
branched tubules among which were numerous anastomoses. In 
the subcapsular zone were numerous normal mature glomeruli with 
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short uriniferous tubules which were not dilated and which ended 
blindly. 

4. The most plausible explanations of these findings are dis- 
cussed and it is suggested that up to a certain period in fetal life 
development of the kidneys was normal. Degeneration and cystic 
changes resulted in dissociation of the nephrons into segments. 
The continued proliferation of these segments and the retention of 
secretory products caused the cyst-like dilatation of the tubules 
and the enlargement of the kidneys. 


5. The ultimate cause of congenital polycystic kidneys will be 
found in the germ plasm. 
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THE ASSOCIATION OF POLYCYSTIC DISEASE OF THE 
KIDNEYS WITH CONGENITAL ANEURYSMS 
OF THE CEREBRAL ARTERIES 
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From the Departments of Urology and Pathology of the Newark City Hospital, 
and the Office of the Chief Medical Examiner of 
Essex County, Newark, New Jersey 

Polycystic disease of the kidney has occupied a prominent and 
interesting place in both the urologic and general medical literature 
of the past quarter of a century. During this period there have 
been great differences of opinion as to the etiology of the cystic 
kidney. It is generally believed that the cysts are retention cysts 
and depend upon obstruction at some point along the course of the 
uriniferous tubule. 

The original theory of Virchow that kidney cysts were the out- 
come of an embryonal or fetal nephritis which caused a fibrosing 
papillitis, has been abandoned in favor of a theory based purely on 
developmental defects. The exact site and nature of the develop- 
mental fault, however, is still a matter of dispute. 

Most investigators agree that kidney cysts arise from a failure of 
proper fusion of the secretory and excretory systems (collecting 
tubules) during the embryonic formation of the kidney. This is a 
lack of union between the derivatives of the mesodermal nephro- 
genic cord and the ureteric buds. Oertel® states that incomplete 
convoluted tubules and loops, actual misdirection in the differentia- 
tion of the nephrogenic cell masses, abnormal mesodermal deriva- 
tives (muscular and mucoid tissue), abortive abbreviated ureteric 
buds, adenomatous growths, et cetera—all have been found in 
polycystic kidneys. He further also states: 


“The question whether there exist fundamental genetic differences 
in the formation of solitary cysts and the genuine polycystic kidney 
has been denied by the majority of investigators, who recognize only 
quantitative differences in these respects. On the other hand, some 


still emphasize the possibility of certain distinctions in the origin 
of these two types.” 


Kampmeier’ claims that this condition is caused by cystic 
atrophy of the first generation of excretory tubules, that these, in- 
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stead of being lost, persist, and thus prevent the formation of new 
functional collecting tubules. 

However, despite these and many other controversial opinions, 
pathologists and urologists are today agreed that the polycystic 
kidney is congenital, developmental in origin and always bilateral. 

The purpose of this paper is to add evidence for the theory of 
the congenital etiology of the polycystic kidney, by presenting the 


a 
LIP 


Fig. 1. Circle of Willis with position and 
relative size of thirty-eight congenital “berry” 
aneurysms found at autopsy in fifty-four 
cases of spontaneous subarachnoid hemor- 
rhage. A larger aneurysm (shaded) on the 


basilar artery due to arteriosclerosis is also 
shown. 


association of this condition with other congenital defects. Of 
greatest importance is the simultaneous occurrence of spontaneous 
subarachnoid hemorrhage caused by rupture of congenital “berry” 
aneurysms of the vessels of the base of the brain. 

One of us (M.), as Chief Medical Examiner of Essex County 
(Newark), N. J., has observed fifty-four cases of spontaneous 
subarachnoid hemorrhage in a series of more than 10,000 routine 
medico-legal autopsies performed during the past twelve years. 
In thirty-eight of these fifty-four cases a ruptured, congenital, 


berry aneurysm of the circle of Willis, at or near the bifurcation 
of its larger branches, was found. 
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In seven of these instances in which a congenital aneurysm of 
the cerebral vessels was demonstrated, there were other associated 
congenital defects. Three showed large, bilateral, polycystic kid- 
neys (two of these cases also had aberrant bile duct cysts of the 
liver) whereas four further cases revealed minor congenital de- 
fects—hypoplasia of left kidney; stenosis of abdominal aorta with 
hypoplasia of left kidney; and the presence of a Chiari’s network 
in the right auricle; and finally-a case showing abnormal position 
of both adrenals. 

This illustrates the well recognized fact that congenital lesions, 
often of widely varying character, may frequently be found to 
occur simultaneously. Many instances in the literature illustrate 
the occurrence of two, and often multiple, defects in the same in- 
dividual. 

However, although we have found no specific reports in the 
literature per se of the simultaneous occurrence of polycystic 
kidneys and congenital cerebral aneurysms, a careful study of the 
literature reveals two such instances reported along with other 
congenital defects. The first such case was reported by Dunger in 
1904.* This worker reports a father, son and nephew who had 
polycystic kidneys; the son died of an aneurysm of the middle 
cerebral artery. In 1905 Sieber® reports 212 cases of polycystic 
kidneys. Ten of these patients died of cerebral hemorrhage, yet 
no berry aneurysms were observed, and the deaths were regarded 
as ordinary apoplexies, resulting from the hypertension so fre- 
quently associated with late polycystic disease of the kidneys. 

In 1909, Coombs,* reported five deaths from cerebral hemor- 
rhage in forty-two cases of polycystic disease of the kidneys. From 
autopsy reports, however, none of these could be identified with 
certainty as due to ruptured cerebral aneurysms of congenital 
origin; six appeared to have been caused by arteriosclerotic 
changes. : 

Fearnsides,° in 1916, reported thirty-one cases of congenital 
cerebral aneurysms. In but seven of these were complete autopsies 
performed. In one case, the patient died of renal insufficiency 
due to congenital, bilateral polycystic disease of the kidneys. 
Autopsy revealed two small unruptured berry aneurysms; one at 
the junction of the left anterior cerebral and anterior communicat- 
ing arteries, the other on the right middle cerebral artery. These 
were but incidental autopsy findings. 





62 O’ CROWLEY AND MARTLAND 


Katz and Miiehe,® in 1924, reported a case of a woman who had 
suffered from severe headaches since childhood and died suddenly 
at the age of forty-five. At autopsy a ruptured aneurysm of the 
anterior communicating artery, and a second unruptured aneurysm 
at the junction of the internal carotid and right middle cerebral 
arteries were found in association with congenital bilateral poly- 
cystic kidneys. 


Fig. 2. Case 1. Brain showing spontaneous sub- 
arachnoid hemorrhage due to ruptured congenital 
aneurysm on right middle cerebral artery. Two un- 
ruptured aneurysms may be noted on the left middle 
cerebral artery. 


It may be said in summary, therefore, that of ninety cases of 
congenital cerebral aneurysms reported (in thirty papers) in the 
literature in which adequate autopsy protocols are available, there 
were found only two cases of bilateral congenital polycystic 
disease of the kidneys associated with spontaneous subarachnoid 
hemorrhage. 


There are a large variety of other congenital defects which 
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have been reported in association with congenital polycystic disease 
of the kidneys. Although most of these are of minor importance, 
gross defects, especially in the stillborn, showing extensive cystic 
disease of the kidneys and liver, are encountered. These defects 
occasionally interfere with the mechanism of labor. 


Clinicians recognize that bilateral polycystic disease of the kid- 
neys may exist throughout most of early adult life as an unsus- 
pected condition. In most instances these individuals gradually 
develop renal insufficiency, which sooner or later leads to renal 
hypertension and secondary atheromatous changes in the cerebral 
and coronary arteries. Except for occasional renal hemorrhage 
or symptoms produced by pressure the first evidence of the pres- 
ence of this disease is often manifested by renal insufficiency, 
uremia, coma and death. Thus, such individuals often live to the 
fourth and fifth decade before symptoms of the disease present 
themselves. In some cases, however, because of the hypertension 
and associated blood vessel changes, death may result from cerebral 


hemorrhage or from coronary disease and its sequelle, rather than 
from uremia. 


Many such cerebral deaths would be diagnosed clinically as 
ordinary apoplexy. Unless confirmed by autopsy the accuracy of 


this diagnosis can never be proven, since some may be due to rup- 
ture of congenital aneurysms. Thus, when a cerebral hemorrhage 
occurs in an individual known to have congenital polycystic kid- 
neys the possibility of subarachnoid hemorrhage due to associated 


defects in the cerebral arteries of congenital origin must be seri- 
ously considered. 


A review of the literature has revealed but two instances of 
death from subarachnoid hemorrhage caused by congenital cerebral 
aneurysms in which the autopsy also disclosed bilateral polycystic 
disease of the kidneys (Cases of Dunger, Katz and Miiehe, quoted 
above). 

In the present series of fifty-four cases of spontaneous sub- 
arachnoid hemorrhage, in thirty-eight the bleeding was definitely 
caused by rupture of congenital berry aneurysms of the circle of 
Willis, or its larger branches. Of these thirty-eight cases, con- 
genital, bilateral polycystic disease of the kidneys was found at 
autopsy in three instances. Since it is not unusual to observe two 
or more congenital defects in the same individual, the association 





Fig. 3. (above) Case 1. Congenital bilateral polycystic disease of the 
kidneys. The left kidney weighed 480 grams, the right kidney 490 grams. 

Fig. 4. (below) Case 1. Liver showing extensive congenital aberrant bile 
duct cysts. 
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of polycystic kidneys and berry aneurysms in the same individual 
is evidence for the congenitai origin of both conditions. 


REPORT OF CASES 


Case 1—Ruptured congenital berry aneurysm of right middle cere- 
bral artery with spontaneous subarachnoid hemorrhage. Bilateral, 
congenital, polycystic disease of kidneys. Extensive aberrant bile 
duct cysts of liver. Congenital cyst of spleen. Unruptured berry 
aneurysm of left middle cerebral artery. No arteriosclerosis or 
syphilis. 

The patient, a white man, forty-two years of age, complained of 
frequent headaches and vertigo. He was suddenly seized with severe 
headache followed by unconsciousness and convulsions. On admis- 
sion to the hospital he was in deep coma. The spinal fluid which 
at this time contained blood, later became zanthochromic. He re- 
mained in deep coma until four days later when death occurred. 
Clinical diagnosis: Spontaneous subarachnoid hemorrhage. 


Necropsy.—Height 5 feet, 8 inches, weight 160 pounds 


Brain—There was extensive subarachnoid hemorrhage over the 
inferior and lateral surfaces of the right frontal lobe; secondary rup- 
ture into the subdural space and brain parenchyma with intracerebral 
clot 5 cm. in diameter; compression of right lateral ventricle and 
flattening of convolutions over superior surface of brain. Ruptured, 
lobulated, berry aneurysm of right middle cerebral artery 2.5 cm. 
from origin of this vessel. Aneurysm was 1 cm. in diameter, within 
Sylvian fissure, rupture of superior surface of aneurysm. Two un- 
ruptured berry aneurysms, each 4 mms. in diameter, were found on 
the left middle cerebral artery. 

Kidneys—The left kidney measured 14x9x5 cm. and weighed 
480 grams. Most of the kidney parenchyma was replaced by numer- 
ous cysts, ranging in size from those just visible to larger ones 1 cm. 
in diameter. Most cysts contained clear serous fluid, others opal- 
escent, cloudy fluid. Right kidney measured 15x7x6 cm. and 
weighed 490 grams ; same general appearance and detail as left kidney. 

Liver was markedly enlarged and weighed 3,100 grams. Both 
lobes contained innumerable cysts, varying in size from 1 mm. to 4 
cm. Cysts contained watery or light yellowish fluid and were. lined 
by smooth, glistening membrane. 

Spleen was normal in size and contained a solitary cyst 1.5 cm. in 
diameter. There was no hypertrophy of the left ventricle, no evidence 
of syphilis or arteriosclerosis except for an occasional yellow streak 
of atheroma in the aorta. 


Case 2.—Ruptured congenital berry aneurysm of anterior com- 
municating artery with spontaneous subarachnoid hemorrhage. Bilat- 
eral, congenital, polycystic disease of kidneys. Aberrant bile duct 
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cyst of liver. Surgical decompression. Obesity. No arteriosclerosis 
or syphilis. 


The patient, a white woman, fifty-six years of age, was found on 
the floor of the bathroom where she had apparently fallen, receiving 
laceration of the scalp. She was admitted to the hospital in coma, 
with stiff neck, fever and high blood pressure. Spinal fluid was 
bloody. Diagnosis of possible traumatic cerebral hemorrhage was 


made and a left temporal decompression performed. The patient 
lived three days. 


Necropsy.—Weight 210 pounds. 


Brain—There was extensive subarachnoid hemorrhage over the 
inferior surface of both frontal lobes, extending over the base of the 
brain and lateral surfaces. Ruptured berry aneurysm, 8 mm. in diam- 
eter, was found on the anterior communicating artery near the left 
anterior cerebral. There was secondary intracerebral hemorrhage in 
the left frontal lobe breaking into the anterior horn of the left lateral 
ventricle, with extensive interventricular hemorrhage. 

Kidneys.—The left kidney measured 17x 10x8 cm. and weighed 
600 grams. It was the seat of innumerable small and large cysts, 
containing clear serous fluid and yellowish and brownish fluid form- 
ing a display of color in the cut section of the kidney. Very little 
kidney parenchyma was recognizable. The right kidney measured 
15x9x6 cm., weighed 510 grams, and. had the same general appear- 
ance as the left kidney. 

Liver showed one aberrant bile duct cyst 3 cm. in diameter. The 
rest of the autopsy revealed essentially negative findings except for 
obesity and recent surgical decompression. There was no hyper- 


trophy of the left ventricle and no evidence of syphilis or arterio- 
sclerosis. 


Case 3.—Ruptured congenital berry aneurysm of right middle cere- 
bral artery with spontaneous subarachnoid hemorrhage and secondary 
hemorrhage in lateral ventricle and subdural space. Congenital poly- 
cystic disease of kidneys. No arteriosclerosis or syphilis. 


The patient, a white man, twenty-seven years of age, had a sudden 
onset of severe headache followed by restlessness, tenderness and 
rigidity in the neck, and unconsciousness. He was admitted to the 
hospital where he remained in deep coma and died two and one-half 
days later. 


Necropsy.—Height, 5 feet, 11 inches; weight, 180 pounds. 

Brain.—There was extensive subarachnoid hemorrhage over the 
inferior surface of the right frontal and temperosphenoidal lobes ex- 
tending over the base and the lateral surfaces of the brain. Ruptured 
berry aneurysm, 3 mms. in diameter, was found on the right middle 
cerebral artery near the junction of the internal carotid. There was 
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secondary hemorrhage into the cerebrum breaking into the right lat- 
eral ventricle and into the right subdural space. 

Kidneys.—The left kidney measured 19x9x7 cm. and weighed 
650 grams. The whole kidney was the seat of extensive small and 
large cysts. There was very little recognizable kidney parenchyma. 
The right kidney measured 21 x 10x8 cm. and weighed 800 grams, 
and had the same appearance as the left. 

There was no hypertrophy of the left ventricle, no evidence of 
syphilis or arteriosclerosis, except for an occasional patch of soft 
atheroma in aorta and coronary arteries. 


OTHER CONGENITAL DEFECTS ASSOCIATED WITH CONGENITAL 
ANEURYSMS OF THE CEREBRAL ARTERIES 


Congenital Hypoplasia of Kidney.—In this series of fifty-four 
cases of spontaneous subarachnoid hemorrhage in which a con- 
genital aneurysm was the source of the bleeding in thirty-eight 
instances, a congenital hypoplasia of the kidney was observed twice. 


Case 1.—Ruptured congenital berry aneurysm of right middle cere- 
bral artery with spontaneous subarachnoid hemorrhage and secondary 
hemorrhage into brain parenchyma and subdural space. Congenital 
hypoplasia of Ieft kidney. Congenital stenosis of abdominal aorta. 
Compensatory hypertrophy of right kidney. 


A white man, twenty years of age, fell while at work in a chemical 
dye plant. He had convulsions followed by unconsciousness, and 
died five minutes after admission to the hospital. 


Necropsy.—Height, 5 feet, 8 inches; weight, 140 pounds. 


There was extensive spontaneous subarachnoid hemorrhage over 
the base of the brain with secondary hemorrhage in the right tem- 
perosphenoidal lobe and subdural space. Ruptured berry aneurysm, 
1 cm. in diameter, was found on the right middle cerebral artery. 
An unruptured aneurysm, 0.5 cm. in diameter, was found on the left 
vertebral artery. 

There was congenital hypolasia of the left kidney ; miniature kidney 
with fetal lobulations well retained. The ureter was patent. Con- 
genital stenosis of the abdominal aorta, admitting only the tip of the 


finger, opposite the left renal artery. Compensatory hypertrophy of 
right kidney. 


Case 2.—Ruptured congenital berry aneurysm of left vertebral 
artery with spontaneous subarachnoid hemorrhage. Congenital hypo- 
plasia of left kidney with compensatory hypertrophy of right kidney. 


A white man, forty years of age, was found dead in an automobile. 


Necropsy.—Height, 5 feet, 7 inches; weight 135 pounds. 
Extensive spontaneous subarachnoid hemorrhage over the base of 





68 O’CROWLEY AND MARTLAND 


the brain was most marked about the pons and medulla. Ruptured 
berry aneurysm of the left vertebral artery measured 4 mms. in diam- 
eter. Other findings included congenital hypoplasia of the left kidney, 
miniature kidney, with small renal artery, ureter patent ; compensatory 
hypertrophy of right kidney ; chronic pulmonary tuberculosis. 

Other Congenital Defects—From reports in the literature, the 
most frequent congenital lesion found in association with con- 
genital cerebral aneurysms has been coarctation of the aorta. 
Maude Abbott,’ in 1928, in a series of 200 collected cases of 
coarctation of the aorta, reported eighteen cases in which death 
was due to rupture of a congenital cerebral aneurysm. Baker and 
Sheldon,’ in 1936, reported similar cases from the literature. 

As noted above, in one case in the present series, the adrenal 
glands were not in their normal position. The main portions of 
both glands were situated beneath the capsule of the kidneys. We 
have observed this anomaly with sufficient frequency during 
routine autopsies to add support to the original theory of Grawitz, 
who, in 1883, claimed that the so-called hypernephroma, especially 
those occurring in the upper pole of the kidney, might well be de- 
rived from ectopic rests or remnants of adrenal cortex. For this 
reason we do not favor entire abandonment of the Grawitzian 
theory for the more dogmatic one which holds that all hyperneph- 
romas are renal carcinomas. In spite of perennial argument on 
this subject in many publications, renal tumors often defy diag- 


nosis and strict pathologic classification. 
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DISCUSSION 


Dr. Leon HERMAN (Philadelphia, Pa.): I would like to dis- 
claim any important contribution to Dr. Norris’ beautiful presenta- 
tion, except in so far as the value of moral support is concerned. 
It seems to me that his conclusion, while not stated dogmatically, 
is based on sound reasoning. I understand it to be a biologic 
truism that nature does not develop adult structures that are pre- 
destined through associated defects to be functionless. There is 
no question that this kidney has adult glomeruli dissociated from 
the tubular system. If this is true, that the glomeruli do not de- 
velop until the tubular system is complete, then it would seem 
obvious to me that the defect herein noted was due to secondary 
degeneration. If that is true, then the cause of polycystic disease, 
that is the pathogenesis, would seem to have been demonstrated. 
What the cause is, of course, remains to be determined. 


The theory of Kampmeier that polycystic disease is due to the 
persistence of generations of tubules that under ordinary circum- 
stances disappear, which may in turn cause obstruction of tubules 
that are destined to become adult, thereby contributing to the poly- 
cystic enlargement, finds no proof in this particular study; nor does 
deficiency in nephrogenic tissues, a theory resurrected by Beson, 
find any support in the study. I think Dr. Norris has done a grand 
piece of work and I congratulate him on his presentation. 


Dr. HERMAN L. KRETCHMER (Chicago, Ill.): I wish to con- 
gratulate Dr. Norris on his splendid presentation and I am grate- 
ful for the opportunity to hear him present his point of view on 
the subject of polycystic kidney. 

The presentation of Dr. Martland interested me very much, and 
I think we are deeply indebted to him for bringing to us the re- 
sults of his careful, painstaking study. His presentation has a 
direct clinical bearing on the mechanism of death ina certain num- 
ber of cases of polycystic disease of the kidneys. I refer to the 
group that has an associated hypertension and in whom sudden 
death is ascribed to apoplexy—in the general meaning of the term. 
That some of them may have another mechanism of death is 
shown by his demonstration of the presence of these so-called berry 
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aneurysms of the circle of Willis with resulting subarachnoid 
hemorrhage. 


Dr. Ropert F. Norris (Philadelphia, Pa.): I would like to 
add one thing which I omitted saying. I think it is quite possible 
that some of the cysts may be former tubules, in accordance with 
Kampmeier’s theory. Those near the pelvis might very easily be 
persistent generations of tubules, but I don’t believe that such a 
theory can explain the entire picture. 


Dr. Harrison S. MarTLanp (Newark, N. J.): In conclusion, 
I might state that death in adults suffering from polycystic disease 
of the kidneys is usually the result of uremia. 

Many, however, die as the result of cerebral hemorrhage, which 
is usually an ordinary apoplexy due to the associated hypertension 
and arteriosclerosis. If these cases were autopsied, a few, thought 
clinically to be ordinary apoplexies, would undoubtedly prove to 
be due to congenital aneurysms of the cerebral vessels. 
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Adenocarcinoma of the kidney (hypernephroma) is a neoplasm 
that on occasion may be treated by removal of the primary growth 
and an apparently single metastasis. The following case history 
relates the course of a patient in whom x-ray evidence of a 
metastatic nodule in the lung was the first sign of disease. A 
nephrectomy was performed five months later, and fifteen months 
following the nephrectomy the pulmonary metastasis was excised 
by sub-total lobectomy. The patient is surviving five years later 
in good health, without evidence of disease. 


CASE HISTORY 


E. M., a white, single woman of fifty-five. 

The family history was unimportant. Past history irrelevant except 
that she spent some months in Greece in 1926, during which time, 
perhaps owing to excessive dust in the air, she developed a cough 
and lost about 15 pounds in weight. 

Examination by our colleague, Dr. Donald S. King, in November, 
1931, showed definite dullness at the right apex with increased whis- 
pered voice and rales. The left kidney was palpable but was not 
thought to be enlarged or irregular in outline. The urine showed 
the slightest possible trace of albumin, but no pus, blood or casts. 
There was no sputum, nor in fact did it appear at any subsequent 
time while the patient was under observation. 

Roentgenogram of the chest showed moderate enlargement of the 
heart and great vessels; the aorta appeared more or less tortuous, 
especially in the ascending portion. ‘““The upper fourth of the right 
lung shows a definite parenchymal and peribronchial change charac- 
teristic of an old tuberculous process. In the center of the left lung, 
midway between the apex and base, there is a discrete, irregular 
nodule a little over 1 inch in diameter. If it were at the hilum one 
would think it was a fibroma; one must suspect a malignant growth 
in this position. ...” The radiologist remarked particularly as to 
the widening of the ascending aorta, and wondered if there was any 
luetic history (which there was not). 
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After suggestions from Dr. King that further study, including 
x-rays and a pelvic examination, would be desirable in an effort to 


determine the exact state of affairs, the patient decided to go to Balti- 
more for another opinion. 


The report of the examinations in Baltimore showed a blood pres- 
sure of 118/80; white blood count 11,500; red blood count 4.88; 
hemoglobin 70 per cent; slightest possible trace of albumin in the 
urine; sediment negative; nose, throat and eyes negative; abdominal 
and pelvic examinations negative. X-ray films showed a “small 
rounded shadow in the left lung which looks like an old scar.” It 
was remarked that “in the absence of trouble elsewhere and in the 
absence of any symptoms—this does not mean anything serious.” A 
later report stated that no evidence of malignancy outside of the chest 
could be found and that although a “clouding of the right apex” was 
found, no rales were heard. It was later intimated that the shadow 
seen in the left lung might be a primary growth, but in the “absence 
of trouble elsewhere—it is extremely unlikely that we are dealing with 
a neoplasm in the lung.” On the whole the attitude of her medical 
advisers in Baltimore was to adopt a laissez faire policy. 

Following this examination the patient spent some time in the South, 
and on one occasion had some gross blood in the urine. She also ex- 


perienced definite night sweats. Her sisters said she had had these 
sweats a great many months but had never reported them before. 
Upon her return from the South she again consulted her physician 
in Baltimore, who found the enlarged kidney, but told the family he 


felt the situation was hopeless so far as any interference was con- 
cerned, and advised treatment in a tuberculosis sanatorium rather than 
elsewhere. 


Following the sojourn in Baltimore the patient returned to Dr. 
King on April 11, 1932. 

At this time her evening temperature was often found to be 100° 
or more. She had a moderate sweat every night. No tubercle bacilli 
were found in the sputum. The urine was acid; no sugar; albumin, 
slightest possible trace. The sediment showed occasional to few 
white blood cells per field, with rare to 15 to 20 red cells per field. 
Blood studies showed a mild hypochromic anemia. Chemical studies 
were normal. 

Abdominal examination showed a large, freely-movable tumor in 
the left loin, interpreted as an enlarged kidney. The patient looked 
well nourished and in good condition. In view of the mass in the 
left loin the patient was referred to J.D.B. on April 14, 1932. 

The presence of the large, irregular, non-tender, movable mass in 
the left loin described by Dr. King was confirmed. This, together 
with the presence of blood in the urine, suggested a neoplasm of the 
left kidney. Roentgenograms were taken of the chest and of the kid- 
neys, the report being as follows: 

“Examination of Chest: There is soft, mottled dullness at the right 
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apex as low as the second rib in front. The markings running from 
this region to the hilus are thickened and beaded, and the hilus glands 
are definitely increased in size. There is no positive evidence of calci- 
fication in the right mid-lung field. There is a larger area of increased 
density about 2 cm. in diameter in the left lung. This area has a 
sharply defined margin and the lung markings around it appear nor- 
mal. In the lateral view it seems to be almost in the mid-lung field. 


Fig. 1. (left) Antero-posterior view of the chest, showing metastatic tumor 


on the left. This mass is about twice as large as when first observed a year 
previously. 


Fig. 2. (right) Lateral view of the chest showing metastatic tumor. 


Just in front of it there is a smaller, similar shadow, also a shadow 
of increased density, near the bifurcation of the trachea, which may 
be an enlarged gland. The large dull area is in the region of the 
interlobar septum. The diaphragm is a little high on the right and its 
respiratory movements are somewhat limited on both sides. The heart 
shadow is not remarkable. A comparison with the radiographs taken 
in November is not entirely satisfactory, as the position in which the 
radiographs were taken is somewhat different, but the dull area in the 
left lung field appears to have increased considerably in size. The 
area of mottled dullness at the right apex is about the same in both 
series. 

“Examination of the Genito-Urinary Tract: The outline of the 
right kidney is distinctly shown; it is normal in size and shape, and is 
rather low. The liver shadow is a little large. On the left side the 
kidney outline is not well shown, but there is a dense, somewhat lobu- 
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lated shadow in this region. The bones of the spine, pelvis and thorax 
appear normal. 


“Conclusions: The appearance at the right apex is that of tuber- 
culosis. The shadow in the lung field is characteristic of a metastatic 
tumor. A similar appearance could be due to a localized encapsula- 
tion between the lobes. The fact that it has increased in size, how- 
ever, makes this unlikely. The absence of a good outline of the left 
kidney and suggestion of a mass in this region is characteristic of 
tumor. The diagnosis should lie between tuberculosis of the lung, 
pleura and kidney, and hypernephroma of the kidney with metastasis 


to the left lung with quiescent tuberculosis of the right upper lobe” 
(Figs. 1 and 2). 


In view of the appearance of the left kidney shadow an intravenous 
pyelogram was done on April 13, 1932. 

“Examination of Genito-Urinary Tract—Neo Iopax: Following 
injection of dye the kidney outlines and pelves are well shown. The 
right kidney is in normal position and is normal in size and shape; its 
pelvis is well within normal limits of variation. Usual cupping of 
minor calices is present. On the left side, the kidney is displaced up- 
ward by a large, lobulated mass, the outline of which is fairly well 
shown and which is apparently connected with the kidney. The 
lower calices are distorted and the ureter is displaced downward and 
inward; there is no dilatation of the pelvis. 

“Conclusions: The appearance is that of a large tumor arising from 
the lower pole of the left kidney” (Fig. 3). 

As now there was no doubt concerning the presence of a neoplasm 
in the left kidney, cystoscopic study was considered unnecessary. 
Before operation the temperature rose to 100 degrees or a little over 
each evening, definite rales were found at the right apex, and there 
were moderate sweats every night. 

Although the probability was held that the nodule in the left lung 
was a metastasis from the kidney (x-ray showed a definite increase in 
size between November, 1931, and April, 1932), operation was 
thought advisable as no other demonstrable metastases were found. 
It was thought the mass in the lung might be handled subsequently 
either by radiation therapy or by operation. 

A nephrectomy was done by J. D. B. on April 18, 1932. Gas- 
oxygen-ether was administered. 

Operation Notes: Transverse incision was made on the left, below 
and parallel to the twelfth rib and extending across the belly of the 
left rectus. The peritoneum was opened and the intestines retracted 
with gauze packs. The tumor previously felt was now seen covered 
with enlarged, tortuous vessels. It was irregular in contour and 
firm in consistency, obviously a new growth and fortunately freely 
movable. After dividing the peritoneum and retracting the descend- 
ing colon toward the median line, a good plane of cleavage was ob- 
tained. The kidney was rapidly enucleated until it was attached 
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only by the pedicle. Three clamps were placed on the vessels and 
the kidney was removed without difficulty. Ligatures were placed 
and the clamps were removed without incident. A rubber tissue wick 
was placed to the pedicle. The peritoneum was closed about the wick, 
and the abdominal wound was closed in layers. 
The pathologic report of the kidney specimen was as follows: 
“The kidney measures 18 cm. in length.. It contains a large, lobu- 


Fig. 3. (left) Intravenous pyelogram, showing normal kidney on the right; 
on the left the pelvis shows a filling defect from the pressure of the large 
mass in the lower pole of the kidney. 


Fig. 4. (right) Kidney specimen bifurcated longitudinally shows tumor at 
the lower pole. 


lated tumor mass at one pole, which measures 10x7x6 cm. The 
combined weight is 421 gms. On section the tumor shows a soft, 
pinkish-gray surface in its center, with a yellowish, slightly hemor- 
rhagic periphery. The pelvis is slightly dilated. The capsule strips 
easily and the renal substance shows nothing noteworthy. 

“Microscopic sections show a fairly well differentiated adenocarci- 
noma composed of large cells uniform in size and appearance, with 
a few mitotic figures. There are large areas of degeneration. Adeno- 
carcinoma” (Fig. 4). 

Convalescence from the operation was uneventful. During it, 
however, the patient continued to have night sweats, definite rales 
were found at the right apex, and the evening temperature ranged 
from 99 degrees to 100 degrees. 

Deep x-ray therapy of the nodule in the left lung was started April 
28, 1932, ten days after operation. 800 r were given in eleven sit- 
tings, in three 10x 10 fields centered over the lesion in the lung, one 
anteriorly, one posteriorly, and one laterally. The treatment ended on 


May 9, 1932, at which time the patient was discharged from the 
hospital. 
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From this time until July, 1933, the patient was kept under close 
observation by Dr. King. No local or general changes in her condi- 
tion or symptoms were noted during this time, except that the patient 
eventually gained about 10 pounds. Night sweats continued inter- 
mittently, and the evening temperature rose to 99 degrees or 100 de- 
grees at times. Repeated radiographs of the chest showed no 
changes at the right apex, but in July, 1933, it was noted that the 


Fig. 5. Tumor removed from the lung with a por- 
tion of the lobe. 


nodule in the left lung was about twice as large as it had been in 
March. During all this long period of observation no subjective or 
objective signs or symptoms, other than those found by x-ray exami- 
nation, were caused by the metastatic growth. 

The patient was again admitted to the hospital and was seen by 
Dr. King in consultation with Dr. Frederick T. Lord. Dr. Lord 
agreed that the nodule in the lung was undoubtedly a metastatic 
growth and that the patient’s outlook without operation was hopeless. 
Operation was performed by E. D. C. on July 18, 1933, under gas- 
oxygen-ether differential pressure anesthesia. 

Operative Notes: The sixth rib was resected from its angle to the 
costal cartilage. The pleural cavity was opened and the lung found to 
be non-adherent. The tumor presented in the lower part of the upper 
lobe bordering on the interlobar fissure, but not involving it in ad- 
hesions. There was no evidence of pleural or lymphatic metastases. 
Approximately two-fifths of the upper lobe was excised with the 
tumor. No large bronchi were cut across as the tumor was situated in 
the lingula. The cut section of lung was repaired by stitch ligatures 
and the chest closed without drainage. 

The pathologic report of the tumor removed from the lung follows: 

“Gross: A section of the left upper lobe measuring 14.5 x 6x4 cm. 
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The apex of the lobe is not present. The parietal and interlobar 
aspects of the visceral pleura are smooth. The specimen contains a 
large, apparently metastatic tumor mass 6x4x5 cm. The tumor is 
firm and completely surrounded by lung tissue except for one area 
on the medial surface with no lung tissue over it. The cut surface of 
the tumor is grayish-yellow with several pinkish-yellow necrotic areas 


scattered throughout. Diagnosis: Metastatic renal adenocarcinoma 
(Figs. 5 and 6). 


Fig. 6. High dry microphotograph of a kidney tumor on the left and 
metastatic tumor of the lung on the right. The marked difference in the 
appearance of tissue is due to more rapid growth of this tumor and also to the 
effects of x-ray treatment. 


“Comment: The tumor cells in this metastasis are swollen, much 
larger, and more atypical than those seen in the primary renal tumor. 
This change in appearance may be due to two factors: (1) more rapid 
growth of the tumor, and (2) the effect of roentgen-ray therapy. 
There is no doubt, however, that the tumor is a metastasis and not a 
primary lung neoplasm.” 

Recovery from this operation was uneventful. 

Since leaving the hospital the patient has been seen many times by 
Dr. King and several x-ray examinations of the chest have been made. 
Shortly after operation the roentgenograms showed an area of 
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pneumothorax and a fluid level in the mid-portion of the chest. The 
heart was not displaced; there was no change in the appearance of 
the right apex. Subsequent radiographs showed gradual and finally 
complete disappearance of the pneumothorax and of the fluid. The 
tuberculous process has shown no evidence of activity and there have 
been no evidences of the recurrence of the neoplasm. At the present 
time the patient is in excellent condition; there are no night sweats or 
other symptoms, appetite good, weight 13714 pounds, temperature 
normal, blood pressure 110/86. There has been no cough, but rales 
have persisted above the right clavicle in front and at the right apex 
in back. Repeated urine examinations have shown an occasional white 
cell in the sediment, but nothing else. 


A careful search of the literature reveals no case identical with 
the one just reported. It is, however, well known that solitary 
metastases from kidney tumor may occur, both as an early mani- 
festation of the disease and perhaps as the first and only evidence 
of it. It is also well known that single or multiple metastases 
may occur as late as ten years after the recognition and removal 
of the kidney tumor. 


Metastases to the lung occur not infrequently from adenocarci- 
noma of the kidney. There is clinical and x-ray evidence to show 
that these may occasionally undergo spontaneous regression. 
Bumpus’ reports such a case and Beer’ mentions two of a similar 
nature. 


When one speaks of a “‘solitary’’ metastasis it is meant that only 
one can be demonstrated. The nature of kidney tumors is such 
that single metastases are not likely to occur. It is quite probable 
that others may be present causing no symptoms and undemon- 


strable, and that in some instances they may undergo spontaneous 
regression. 


As Beer says, “Unfortunately, we do not know just what bio- 
logic forces delay the development of these secondary tumors . . . 
some forces in the patient’s body hold them in check for many 
years, until finally they become clinically evident . . . efforts should 
be directed toward finding the biologic forces that keep local 
recurrences and solitary distant metastases in temporary check, as 


well as the similar forces that cause metastases . . . to disappear 
completely.” 
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SUMMARY 


In the case reported two points are worthy of emphasis: 

1. A lung metastasis from adenocarcinonma of the kidney was 
not radio-sensitive. 

2. If a metastasis is apparently solitary and accessible to surgi- 
cal removal, it is definitely worth while to undertake removal of 
the metastasis as well as the primary growth. 
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TWO MALIGNANT NEOPLASMS OF URINARY TRACT 


(1) BILATERAL AND METASTASIZING RENAL CARCINOMA 
(2) SQUAMOUS CELL CARCINOMA OF BLADDER 
E. J. McCAGUE, M.D. 


Pittsburgh, Pennsylvania 


We wish to report this case for the following reasons: (1) 
Primary bilateral renal carcinomas are extremely rare, there being 
only twelve authentic cases in the literature. (2) It is the first 
case of triple malignancy in which primary carcinomas of the kid- 
neys are associated with a squamous-cell carcinoma of the bladder. 
(3) The unusual clinical manifestations together with a filling de- 
fect in one kidney, which, as indicated by pyelography, showed 
little alteration over a period of eight years. 

In reviewing the literature of primary carcinomas in both 
kidneys, we find only twelve cases. There are reports of many 
cases of primary bilateral renal tumors of the embryonal type (or 
Wilms’ tumor) which are rarely found above the age of five years, 
and which are not considered carcinomas. According to Nicolich,”* 
the first cases reported in the literature were two by Steffen in 
1905 and one by Lubarsch in 1925. In 1926, Chute* reviewed a 
series of forty-three cases of hypernephromas, one of which was 
bilateral. In the following year, 1927, Verne Hunt’ added an- 
other case. In 1931, Sanford” reviewed the literature on multiple 
primary tumors of the kidney to which he added one of his own 
which he described as a transitional cell carcinoma arising in each 
kidney pelvis. This case differs from all the others in this group 
in that it represents a true pelvic tumor instead of a parenchyma- 
tous one. Four years later, in 1935, Springer and Bohrod** de- 
scribed two cases of bilateral renal carcinomas. Jeck,*® in 1926, 
reported one case of bilateral adenocarcinomas of the kidney. In 
the same year at the Massachusetts General Hospital, Bauer’ pre- 
sented a case of hypernephroma in which Mallory,’ discussing the 
autopsy findings, described a hypernephroma in the opposite kidney. 
In 1937, N. Hortolomei, T. Burghele and M. Streja® reported a 
case of carcinoma of both kidneys. In the same year, Wolf and 
Donat** reported a case of bilateral cystic hypernephroid kidneys. 
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A case reported by Kinney” in 1927 is not included in this number 
because the diagnosis was based only on clinical and pyelographic 
studies. 

MULTIPLE MALIGNANCIES 


A survey of the literature is convincing enough that multiple 
malignancies are not as rare as they were formerly thought. In 
1929, Junghanns,"’ in reviewing a series of 36,408 autopsies, found 


Fig. 1. Fig. 2. 
Figs. 1 and 2. A comparison cf the pyelograms of the right side. There is 


very little difference between Figure 1, which was taken April 29, 1930, and 
Figure 2, taken May 25, 1937. 


4,912 cases of carcinoma, only nineteen of which were multiple; 
a percentage of less than one-half of 1 per cent. In the same 
year Hanlon,’ in a series of 3,000 consecutive autopsies at the 
Mayo Clinic, found eighteen cases of double primary carcinomas, 
only one of which was primary in both kidneys. Warren and 


Gates,’” in an extensive review of several series of cases of all 


types of primary malignancies, found that 1.84 per cent were 
multiple; but in their own series of 1,078 cases the percentage of 
multiple malignancies was 3.7 per cent. In this group there was 
only one case of triple malignancy. 





NEOPLASMS OF URINARY TRACT 


CASE HISTORY 


The patient was a vigorous male, aged fifty, complaining of back- 
ache, painful and frequent urination of three and one-half years’ 
duration. There was no loss of weight and no symptoms referable 
to the other systems, nor was there any history of a Neisserian 
infection. Nothing of note was found on physical examination. The 
urine was purulent and acid in reaction. External genitalia were 
normal and the prostate normal in size and consistency. The bladder 
was in a state of chronic inflammation. There was no retraction 
of orifices, no ulceration, no obstruction to the catheters, urine from 
right and left kidneys purulent, no retention in either kidney pelvis. 
Repeated examinations revealed no acid-fast bacilli. Blood chem- 
istry was normal, phenolsulphonephthalein test, 60 per cent, second 
hour. 

X-ray examination revealed a marked dilatation of the upper por- 
tion of the left ureter and kidney pelvis with no definite distinction 
between them; and irregularity of the shadow in the region of the 
calices, suggestive of cavitation. The right side was similar to the 
left, except for some tortuosity and dilatation of the entire ureter. 
The findings were more suggestive of an acid-fast infection than 
bilateral cystic kidneys or bilateral renal tumors. 

The patient was treated by pelvic and vesical lavage with some 
improvement in local symptoms. He left the hospital fifteen days 
after admission, with the following diagnoses: 


1. Bilateral renal infection—acid-fast infection suspected but not 
established. 

2. Dilated and tortuous ureters. 

3. Chronic cystitis. 


Seven years later, in July, 1937, the patient returned to the hospital 
complaining of hematuria, dysuria, marked loss of weight and 
strength, and severe upper abdominal distress suggestive of a duodenal 
ulcer. 

Cystoscopic studies revealed the bladder to be in a state of severe 
chronic inflammation, badly contracted and admitting of but little 
distention; there were several areas of leukoplakia; urine from right 
kidney purulent, urine from left purulent and bloody. The carcinoma 
on the left wall was unrecognized. 

Pyelogram of left kidney shows same deformity but little altered 
as was shown eight years previous. 

The clinical course in the hospital was one of progressive decline. 
There was intense nausea and vomiting, a thrombophlebitis of the 
veins of both legs, marked elevation in nitrogen retention and ex- 


treme emaciation. Death occurred three months after his last admis- 
sion. ; 


Autopsy Findings——Both kidneys were larger than normal and 
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grossly nodular. The ureters were thickened and dilated and the 
hylic lymph nodes were enlarged and firm. The left side of the wall 
of the bladder was greatly thickened and indurated as compared to 
the right. 

The left kidney weighed 475 gm. It was larger than the right. 
The capsule was smooth and unbroken but tightly adherent to a 
large nodular mass at the upper pole which was distinctly yellow in 


Fig. 3. A pyelogram of the left side 
taken April 24, 1930. 


color. The cut surface revealed several rounded and well defined 
masses of coarse yellow and orange mottled tissue, which had 
almost completely replaced the normal kidney parenchyma. The 
largest nodule, located at the upper pole, measured 7 cm. in diameter. 
It had undergone some cystic degeneration with hemorrhage, thus 
rendering the tissue soft and friable. A similar but smaller nodule 
was located at the lower pole. The remaining nodules were located 
in the deeper parts of the kidney. The walls of the pelvis and ureter 
were thickened. Tumor tissue had extended into the pelvis, filling the 
lower portion, as well as the upper end of the ureter. 

The right kidney weighed 240 gm. It was similar to the left 
except that the numerous tumor nodules had not replaced as much 
kidney parenchyma. Like the left, the largest nodule was at the 
upper pole; and, likewise, the pelvis and ureter of the kidney were 
invaded by extension of the tumor growth. 

The metastases to distant structures were comparatively small in 
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number and extent, considering the size of the primary tumors. A 
small, firm, pea-sized nodule with some smaller nodules around it 
was present in the pleural surface of the upper lobe of the right lung. 
Several small pedunclated polyp-like submucosal nodules were present 
in the small intestines; one, about the size of a marble, was attached 
to the mucosa of the duodenum by a slender pedicle; and several 


Fig. 4. Left kidney. Hypernephroid 
carcinoma. X125. 


smaller and more sessile nodules were located in the mucosal surface 
of the jejenum. 

The microscopic picture of both primary tumors and the various 
metastatic growths were identical. The essential tumor cell was a 
large cylindrical cell of relatively uniform size with clear cytoplasm 
and a large, round, deeply staining nucleus. The arrangement of the 
cells was essentially tubular. In the same sections, however, in cer- 
tain areas the cells tended to be alveolar in arrangement while in 
others they were in solid masses. In still other areas they were ar- 
ranged in long cords. The supporting stroma was very scanty, being 
generally in the form of thin septa between masses of tumor cells. 
Not all the cells showed a clear cytoplasm. Some were quite granu- 
lar, with increased cytoplasmic density. Hemorrhage was present 
in many areas. 

The tumor of the bladder involved most of the left wall. The mu- 
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cosal surface over the involved areas was ragged and necrotic. The 
wall itself had been infiltrated throughout its entire thickness, pro- 
ducing a dense, hard tumor with a granular, fibrotic and friable cut 
surface. The microscopic appearance was that of a squamous-cell 
carcinoma with cornification. This tumor apparently originated in an 
area of the mucosa which had undergone metaplasia, since several 


Fig. 8. Urinary bladder. Squamous 
cell carcinoma. 125. 


white, plaque-like areas of leukoplakia were still present in the more 
normal portions of the mucosa. 
The major pathologic diagnoses after autopsy were: 


1. Bilateral renal carcinomas of the hypernephroid type with metas- 
tases to renal pelves, regional lymph nodes, lung, duodenum 
and jejunum. 

Squamous-cell carcinoma of bladder. 
Leukoplakia of bladder mucosa. 
(Richard J. Simon, M.D.) 


DISCUSSION 


It is difficult to be positive that there is a primary tumor in 
each side when dealing with symmetrical organs such as the breast, 
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where there is a fairly direct avenue for transmission of metastases 
from one side to the other. But with a renal carcinoma, the chief 
route of metastasis is the blood stream and in the absence of a 
patent foramen ovale or large pulmonary metastases, it is hard to 
explain how tumor cells could be transmitted from one side to 
the other. Retrograde extensions in the veins of other organs 
have been reported, but very rarely. 


Fig. 9. Bilateral hypernephroid carcinomata of 
kidneys with secondary tumors in right lung and 


jejunum and squamous cell carcinoma of urinary 
bladder. 


The kidney has been considered an unusual site for secondary 
malignancy from any part of the body. Barney and Mintz’ found 
forty cases (2.5 per cent) in 1,116 autopsies on patients dying of 
malignancy and none of these cases had the primary tumor in the 
opposite kidney. Ferguson,® however, reports from the Kidney 
Tumor Registry that, out of the first fifty cases submitted as 
primary tumors of the kidney, eight were classified as secondary 
growths. 

In comparing the kidney tumors in this case we find that one 
is not much larger than the other, and, judging from the pyelo- 
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grams, there has been very little change in the shadows of the 
pelves and related structures over a period of eight years. Ina 
secondary tumor the metastases would be expected to be much 
smaller than the primary tumor, and would tend to be multiple. 
In forty cases of secondary tumors in the kidney, reported by 
Barney and Mintz’ no metastasis was found larger than 3 cm. 
in diameter and none produced symptoms. With the metastases in 
the lung and intestine in this case as small as they were, one would 
be surprised to see a secondary tumor as large as was found in 
either of the kidneys. The patient gave a history of having pain 
in both kidney regions for many years and this would indicate that 
each tumor must have produced symptoms very early. 

The microscopic picture of one kidney is identical with that 
of the other, which is not usual when one is secondary to the 
other. Ina secondary tumor the individual metastases show a con- 
stant structure although the type of cell and structure of one 
might differ markedly from another. 

With all these points considered, this case conforms to the cri- 
teria postulated by Major and by Warren and Gates” to estab- 
lish the conditions of multiplicity of primary malignant tumors, 
namely—‘“Each tumor must present a definite picture of malig- 
nancy. Each must be distinct, and the probability of one being 
a metastasis from the other must be excluded.” 

The pyelograms of this case indicate relatively slow growth 
of carcinomas of the hypernephroid type. 

If metastases from such tumors progress as slowly, then cases 
of three- to five-year cures following nephrectomy might be 
viewed as doubtful and a longer period of time, as a basis of cure, 
considered. 


CONCLUSION 


The literature on primary bilateral carcinomas is reviewed and 
one case added, making a total of thirteen. 

The incidence of multiple primary malignancy is reviewed. 

The case reported, having also a primary carcinoma of the 
bladder, is another example of rare triple malignancy. 
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THE RELATION OF SO-CALLED ADENOMA OF THE 
KIDNEY TO CARCINOMA OF THE KIDNEY 


HUGH CABOT, M.D., and ANTHONY W. MIDDLETON, M.D. 


From the Divisions of Surgery, The Mayo Clinic, and Urology, The Mayo 
Foundation, Rochester, Minnesota 


Much of the recent literature bearing upon renal adenoma and 
renal carcinoma is devoted to restatement and clarification of 
theories and observations made by pathologists of the last century 
and the early part of the present century. We shall here put 
forward evidence based upon the study of material obtained at 
The Mayo Clinic and try to draw conclusions therefrom. 


METHOD AND MATERIAL FOR STUDY 


The material used in this study consisted of: (1) freshly ob- 
tained necropsy material which, after fixing in Orth’s solution and 
imbedding in paraffin, was stained with hematoxylin and eosin; 
and (2) microscopic sections in cases of patients previously sub- 
jected to necropsy obtained from the files of the Section on Path- 
ologic Anatomy at The Mayo Clinic. 

A total of seventy-six cases was studied. In a certain number, 
the material could only be examined in the gross state because of 
technical difficulties involved in obtaining, in sections, adenomas 
which often were less than 1 mm. in diameter. 

The microscopic sections studied consisted of: (1) sixty-one 
adenomas, of which fifty were of the solid type (forty-seven 
papillary, two tubular, and one alveolar) and eleven of the type 
which fell into the rather arbitrarily defined group of papillary 
cystadenoma; and (2) fifteen cases of typical renal carcinoma in 
many of which sections were examined from different areas in 
the gross specimen. 


PATHOGENESIS OF ADENOMAS 


Two theories stand out as most plausible in explaining the 
pathogenesis of adenomas: (1) they develop in sclerotic kidneys in 
‘association with cysts, and (2) they are associated with abnormal- 
ities in the embryologic development of the kidneys. 
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1. In support of the first theory, it may be said that the co- 
existence of renal adenoma and multiple subcapsular cysts in the 
scarred arteriosclerotic kidney has long been known. In Nuern- 
berg’s series of sixty-six cases of adenoma, either gross or micro- 
scopic cysts were associated in 97 per cent. It is not clear whether 
the cyst is an antecedent or a sequela of the adenoma. Both views 
are tenable. In some instances of cystic adenoma, the evidence 
of regression is unmistakable. The cellular structure, the pres- 
ence of a fibrous capsule, and the presence of deposits of calcium 
all indicate a process of considerable duration. The cysts in these 
cases are obviously the result of degeneration rather than the 
forerunner of adenoma (Fig. 1). In the case of other cysts, 
serial sections occasionally show them to have an irregular, dilated, 
and tortuous configuration suggesting their origin from normal 
tubules. The work of Oliver and Luey on renal architecture has 
shown that the tubule of a hyaline glomerulus does not always 
collapse and atrophy but may hypertrophy and give evidence of 
fluid retained within the lumen. It is conceivable that repeated 
infolding and proliferation of the tubular epithelium could pro- 
duce the papillary form of adenoma (Fig. 2). 


The link between cyst and adenoma appears to be complete in 


the papillary cystadenoma which partakes of the elements of both 
structures. Papillary projections into cyst cavities are seen in all 
stages of development. As early as 1882, Sabourin regarded the 
proliferating papillary projections as representing a transition 
from cyst to adenoma. As the epithelial buds arise in the cyst 
wall, they push forward into the cavity and, by repeated sub- 
division, form a series of branch-like projections in which central 
connective tissue trabeculze support the epithelium. The cytoplasm 
of the epithelial cell is granular and may be either dark or light. 


The frequent appearance of adenomas in connection with the 
multiple cysts of the arteriosclerotic kidney suggests that other 
renal cysts may give rise to adenomas. It is not impossible that 
the polycystic kidney may prove an interesting field for the study 
of the development of adenomas. That adenoma may develop in 
a polycystic kidney is attested by one example included in this 
series. The typical adenomatous structure, apparent in such inti- 
mate relation with the cystic elements, leads inevitably to the con- 
clusion that their coexistence is not accidental. 
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2. The other commonly accepted theory of the origin of 
adenomas is that they represent an aberration from the normal 
development of the kidney. As in the case of displaced adrenal 
tissue, perhaps only a small percentage of abnormally placed renal 
tissue undergoes neoplastic transformation. Albarran, in 1897, 
described misplacement and imperfect development of renal tubules 
in the capsule and cortex of the embryonic kidney and suggested 
that renal neoplasms could here originate. Ewing has suggested 
that the same miscarriage of embryonic development of the uri- 
niferous tubule which produces congenital cystic kidney may be 
the initiating factor in the development of cystadenoma. Stoerk 
suggests that the alveolar type of adenoma may develop from pre- 
existing convoluted tubules. 


GENERAL CHARACTERISTICS OF RENAL ADENOMAS 


Frequency.—The incidence of renal adenoma is higher than is 
usually realized. Nuernberg found sixty-six examples in 2,250 
necropsies. Dunn’s intensive examination, for aberrant epithelial 
structures in eighty consecutive necropsies, revealed adenomatous 
tissue in 11 per cent. In Weichselbaum’s series, there were no 


examples of adenoma in individuals under thirty years of age. 
In individuals above that age, the incidence gradually increased, 
becoming 10 per cent in subjects over eighty years old. In our 
study, the increasing prevalence of adenoma, in the decades past 
middle life, is striking. As has frequently been pointed out, this 
increase is significant because it parallels the incidence of vascular 
disease of the kidney. 


Gross Appearance.—Adenomas appear grossly as single or mul- 
tiple grayish white or yellowish nodules usually located in the 
cortex of the kidney. Small adenomas may resemble military 
tubercles. Larger ones have a slightly yellowish color with oc- 
casional areas of mottling. Most adenomas occur singly without 
predilection for either kidney. They frequently occur in both 
kidneys. In gross appearance there is no way in which adenomas 
may be definitely differentiated from adrenal rests or leiomyomas. 


Microscopic Appearance.—In their microscopic appearance, three 
groups of renal adenomas have been described: papillary, alveolar, 
and tubular. The papillary variety includes most of the adenomas. 
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Microscopically they consist of cystic spaces into which project 
numerous papillary processes. These processes may be seen in 
varying degrees of proliferation, from a few strands with almost 
no branching to very luxurious ramifications which completely fill 
the cystic cavities. The connective tissue trabeculze are covered 
by a layer of cuboidal or cylindrical epithelium whose cells may 
be small, granular, and opaque, or large and clear with granules 
of doubly refracting lipoids (Fig. 2). 

The alveolar type of adenoma is characterized by polyhedral cells 
arranged in alveolar fashion. Many alveolar spaces are of the size 
of convoluted tubules and are completely filled with these large 
cells (Fig. 3). 

The tubular adenoma is rare. It consists of long irregular 
canals lined by small fat-free cells with large nuclei. Only one 
example of tubular adenoma appeared in the specimens examined 
in this study. 


RENAL CARCINOMAS 


The most commonly used classification of renal carcinomas di- 
vides them into two main groups: the papillary and the alveolar. 
Typical clinical courses have been ascribed to each type. However, 
the ultimate differentiation as to type depends entirely upon mi- 


croscopic appearance and not upon gross appearance or clinical be- 
havior. Very early in the study of renal adenomas the theory was 
put forward that there was a transformation from the benign to 
the malignant type, with the cell type staying true to form; that 
papillary adenocarcinomas developed directly from papillary ade- 
nomas and that alveolar adenomas beget alveolar adenocarcinomas. 
The suggestion of transformation from adenoma to carcinoma is 
most striking in the papillary form. 

Papillary Adenocarcinoma.—The most common variety of renal 
carcinoma is the papillary type with clear cells. This was the type 
to which Grawitz gave the misleading name “hypernephroma” and 
for that reason since that time it has been difficult to determine the 
incidence of this type until within relatively recent years. The 
renal origin of this tumor is now generally accepted. These 
growths appear first under the capsule of the kidney, which is dis- 
tended to allow the tumor’s expansion. The characteristic color 
is yellow to orange. Necrosis and hemorrhage are frequent when 
the growth becomes large. Small cysts containing gelatinous or 
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brownish material are frequently seen. By their coalescence, large 
cystic cavities may develop. There is usually no capsule, but the 
tumor remains fairly well circumscribed in the early stage of its 
development. Microscopically, the distinguishing feature is the 
clear glassy cells which are arranged about trabecule in a variety 
of different patterns, ranging from a single layer of high cubical 
or cylindrical cells to more complex patterns in which the cells are 
large and appear heaped up to the depth of several layers (Fig. 4). 


Alveolar Adenocarcinoma.—The other main type of renal car- 
cinoma is the alveolar adenocarcinoma. These tumors constitute 
only a small portion of malignant renal tumors in adults, yet they 
are as a rule so highly characteristic as to warrant recognition and 
study as a separate group. 


A number of hypotheses have appeared in attempts to explain 
the origin and development of these tumors. It is generally agreed 
that they have a renal origin. The microscopic structure usually 
includes cell patterns strongly suggesting the appearance of renal 
tubules. Whether these tumors’ lineage is through preformed tu- 
bules or more embryonal structures cannot be definitely stated. 
They may occur in either the infant or the adult. The adult tumor 
includes most alveolar adenocarcinomas, and its structure may be 
considered typical of the group. These tumors may arise from 
any portion of the kidney, or may even have an extrarenal origin. 
Grossly they have a solid, lobulated, opaque structure, and tend 
to remain circumscribed in the early phases. In later stages, 
especially in the more malignant forms, they metastasize exten- 
sively through the veins and the lymphatics. Cysts containing 
gelatinous material often appear. The resultant appearance has 
been called a “colloid carcinoma.” Microscopically some segments 
of renal tubules are usually simulated. 


The foregoing description of the various forms of renal car- 
cinoma is almost universally adopted, and is, on the whole, quite 
satisfactory. Most of these tumors fall quite definitely into set 
categories. However, this classification, like others in general 
pathology, has the defect that some classes and divisions are more 
descriptive of the appearance of the structure than of the pathologic 
processes involved. It is not unknown for a single tumor to show 
quite diversified histologic pictures within adjacent areas. At least 
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one example in this study showed typical dark cells and clear cells 
both in the same section (Fig. 5). This finding at least suggests 
a common origin, and probably common or very closely related 
modes of development of all renal carcinomas. 


RELATION OF RENAL ADENOMAS TO RENAL CARCINOMAS 


What is the relation, if any, between these carcinomas and 
adenomas? As the historical survey indicated, their epithelial 
origin has been long recognized. Sturm’s contention (1875) that 
adenomas undergo a slow transformation into carcinomas was sup- 
ported by Stoerk, Zehbe, Nobiling, and others within the following 
decade, and by many investigators since that time. The corollary 
to this statement is, of course, that these tumors are of essentially 
different nature, the carcinoma being of undisputed malignancy, 
and the adenoma showing no evidence of those aberrations from 
normal structure which denote malignancy. 

An intensive examination of the material available for this 
study has led to the conclusion that no hard and fast rule can be 
drawn between the alleged benignancy of the adenoma and the 
asserted malignancy of the carcinoma. The histologic features 
which stamp the carcinoma as an unquestionably malignant tumor 
are found in the adenoma to a less recognizable degree. This as- 
sertion in no manner denies to Sturm and his followers the pos- 
sibility that tumors with adenomatous structure may become full- 
blown carcinomas with unquestionable invasive qualities. Indeed 
several examples of such apparent transition were seen in this 
study. The emphasis here is laid rather on establishing a new 
sequence of events. 

We suggest that the same forces which initiate the formation 
of the adenoma may also initiate the formation of carcinoma. 
This conclusion is based on the following points: 


1. Age incidence. 

2. The coincidence of carcinoma and adenoma in the same 2 kid- 
ney. 

3. Lack of uniformity in the structure of adenomas. 

4. The cellular structure of adenomas. 

5 


The evidence of all degrees of malignancy as traced in a 
succession of microscopic sections. 
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1. Age Incidence-—The age incidence of renal adenoma has 
already been discussed, with particular attention called to the fact 
that this lesion occurs as a rule in late middle life, the prevalence 
increasing with each successive decade. 


As in other organs, carcinoma of the kidney is essentially a dis- 
ease of man’s later years. Although it is occasionally seen before 
middle life, its full ravages do not appear until the accumulation 
of degenerative forces or the release of inhibitory forces within the 
tissue permits the neoplastic cells to overrun the normal cells. 
The average age of patients with carcinoma in the present study 
was sixty-one years. By comparison, the average age of patients 
in whom adenomas were found was fifty-nine years. In Trinkle’s 
study of adenomas, the average age was sixty-two years. Other 
studies have produced comparable figures. Sufficient data are 
available to permit the conclusion that adenomas and carcinomas 
occur at approximately the same age. This fact should arouse 
more than passing interest. 

Abundant clinical and pathologic observations lead us to conclude, 
or at least to infer, that neoplasia is an ever-present menace to 
the existence of every individual. By middle life, in the usual in- 
stance, the soil is prepared for this menace to become an actuality. 
Abnormal neoplastic cells then appear in a number of bizarre pat- 
terns, growing with varying degrees of destruction to the normal 
tissues. The one common factor in all these tumors, from the 
most benign to the most malignant, is their origin. Despite their 
potential danger, all are equally harmless before the release of the 
assumed inherent property by which tissues strictly limit their 
own extension. The release from this limiting control probably 
occurs near the same time for all degrees of malignancy within 
the same class of tumors, regardless of how destructive the en- 
suing process may be. 

There is no better specific example of this general statement 
than the foregoing facts about renal adenomas and carcinomas. 
The close parallel between the ages of greatest incidence of the 
two tumors is a direct refutation.of two contentions: (1) The 
benignancy of adenomas; as a rule tumors which are considered 
strictly benign do not first appear within a group of years so 
sharply limited as do the renal adenomas, and the recognition of 
benign tumors is not restricted to the years of senescence, but they 
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may occur over a period of several decades, most usually much 
earlier in life; (2) the frequent transformation of so-called 
benign adenomas into frankly malignant carcinomas. Renal 
adenomas are relatively slow-growing. If carcinomas developed 
from these adenomas, the age incidences would not be so nearly 
the same as they actually are. Instead the adencma should ante- 


date the carcinoma by an interval varying from a few to many 
years. 


2. Coincidence of renal carcinoma and adenoma.—Occasionally 
a kidney examined grossly presents both a carcinoma and single 
or multiple adenomas. Several such examples were seen in this 
study. This combination of tumors in one specimen, although not 
frequent, is common enough to be beyond the possibility of mere 
accident, and quite common enough to merit speculation about a 
possible relation between the two lesions. 


Obviously the fact of proximity alone does not determine the 
similarity of structure of tumors within the same organ, but this 
fact assumes importance when it is so frequently linked with other 
findings: the tendency of these multiple adenomas to have about 
the same degree of histologic developement, and notably their 
tendency to appear at approximately the same age as unquestioned 
cancer. The situation actually represents the culmination in wide- 
spread areas and at approximately the same time of the pathologic 
changes, as already described, which result in the formation of 
adenomas. 

Multiple renal adenomas may be compared with tumors which 
in another location show a marked tendency to multiplicity and 
similarity of structure, namely, in the urinary bladder. Until 
fairly recently these bladder tumors were considered benign, but 
continued clinical observation has proved them to be malignant. 


3. Lack of uniformity in structure of adenomas included in the 
same group.—The three classes of adenoma have been described. 
Within each class the cellular structure usually reproduces quite 
faithfully the type pattern, but critical examination of large num- 
bers of adenomas reveals that this invariability of structure is more 
apparent than real. A few examples may illustrate some of these 
variations: 


One gross specimen contained two adenomas situated a few 
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millimeters apart. In the gross state their appearance was identi- 
cal. By careful preparation, both were included in the same micro- 
scopic section. Despite the presumptive evidence of the similar- 
ity in their origins, their histologic appearance showed the greatest 
possible divergence. In the smaller adenoma (Fig. 6) a series of 
irregularly dilated cystic spaces appear, lined with a layer of singu- 
larly uniform cells. These cells were united in layers as regular 
as those forming the tubules in normal renal tissue. In fact the 
resemblance between these cells and normal renal cells was quite 
apparent in most respects except for the cystic configuration of cell 
groups, and a very slight difference in the staining reaction with 
hematoxylin and eosin. 


The larger adenoma (Fig. 7) retained some of the same general 
characteristics and yet was radically different. The cells were no 
longer so nearly regular, but varied considerably, both in size and 
outline. They tended to be more deeply stained, more densely 
packed, and had a less regular pattern. 


These two papillary adenomas may be considered to be at op- 
posite poles in the variability of cell pattern. All examples ap- 
proach in their main characteristics either one or the other, yet 


careful examination in many instances reveals varying degrees of 
difference from both of these types. 


The following conclusion may rationally be drawn from these 
observations: Adenomas are derived from renal elements whose 
structure is invariable. Accepting adherence to a known cellular 
pattern as the criterion of normal, or nonmalignant, tissue, the 
occurrence in varying degrees of deviation from this pattern. sug- 
gests a malignant nature for adenomas. 


4. The cellular structure of adenomas.—With due allowance 
for the strength of the: foregoing points in support of the present 
thesis, the burden of proof of the malignant nature of renal 
adenomas must be borne by the evidence contained in the micro- 
scopic appearance of the cells composing these tumors. Neoplasia, 
when reduced to its fundamental meaning, is a transformation, not 
of tissues, but of individual cells. The fact that clinical manifesta- 
tions of tumor formation depend on the mass action of tumor 
tissue exerting its influence on vital structures does not detract 
from the truth of this statement. 
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The problem of the status of renal adenoma resolves itself into 
a question of comparisons. How nearly does the individual cell 
in the adenoma approach the structure of the normal renal cells 
which surround it? 

The cells seen in renal adenomas represent not only a deviation 
from normal renal cells, but a deviation in the direction of distinct 
malignant characteristics. As a general rule, the nuclei take a deep- 
er stain than in normal renal cells; they may be irregular; and they 
are often increased in size, both actually, and in relation to the 
cytoplasm. 

Not every example of adenoma presents all of these character- 
istics, nor are they at all times so clearly delineated as to be unmis- 
takable, as in a high-grade carcinoma. Study of a number of ex- 
amples reveals such combinations of these characteristics as might 
suggest the erroneous conclusion that the deviation from normal is 
in the direction of malignancy. 

An extensive study of any considerable number of adenomas, 
however, prevents adherence to any such belief. Occasional tumors 
of microscopic proportions have characteristics which, by all stand- 
ards of pathologic histology, can be nothing but malignant. 

One excellent illustration is reproduced here (Fig. 8). In its 
greatest dimensions (verified by taking additional microscopic sec- 
tions in adjacent parts of the same block of tissue), this tumor 
hardly exceeds the breadth of a normal glomerulus, yet it appears 
no less malignant than a frank carcinoma many times its size. Its 
structure is not typical of that usually seen in adenomas, being 
neither cystic nor papillary in character. It is unnecessary to apply 
any theory of benign-to-malignant transformation or to envisage 
extensive growth and tissue invasion to strengthen the contention 
that this is a malignant tumor. The individual cells represent such 
a digression from the normal renal cells that their malignant nature 
can hardly be questioned. 

Arising as it does, this type of tumor is obviously no transitional 
stage between benign and malignant growths. Both size and form 
stamp it as a malignant growth from its very beginning. 


5. Evidence of all degrees of malignancy as traced in a@ succes- 
sion of microscopic sections——Systematic search through large 
numbers of sections of renal adenomas and carcinomas reveals 
many degrees of deviation from normal renal tissue. These may 





ADENOMA OF THE KIDNEY 105 


be arranged to form a succession from adenomas whose structure 
quite closely approximates that of normal, completely differentiated 
tissue, to growths whose carcinomatous nature nobody can deny. 
This succession inevitably presents overlappings, but there are no 
points where. it is broken. 


CONCLUSIONS 


1. Renal adenomas occur most frequently in the years of great- 
est incidence of degenerative vascular diseases. There is no con- 
clusive evidence to contest the repeated assertion that adenomas 
are usually formed as a result of occlusion and dilatation of renal 
tubules. 

2. The cystic spaces commonly found in papillary adenomas 
probably represent, in most cases, the stage of development pre- 
ceding the formation of the multiple papillary projections that 
compose this tumor. However, the presence of calcium and other 
evidences of chronicity in some examples suggest that cysts may 
also occur as a result of degeneration of an adenoma. One micro- 
scopic section suggests that adenomas may occur in association with 
polycystic disease. 


3. The renal adenoma is not a transition stage between tissue 


of benign character and tumors of known malignancy, as is com- 
monly stated, but is of itself a malignant growth. The reasons 
for this assertion are presented. 
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DISCUSSION 


Dr. Leon HerMaAN (Philadelphia, Pa.): Dr. Barney’s discus- 
sion of the clinical history of the patient with symptoms of low- 
grade sepsis due to renal tumor interests me because of an experi- 
ence we have recently had. Of course, since Israel first described 
fever as a symptom of malignancy of the kidney everyone has 
been familiar with it. But it rarely pursues the course as in the 
case which I am about to report. 

This patient, a man aged forty-five, presented the general pic- 
ture of low-grade sepsis three years ago; there was fever at night, 
and severe sweating associated at times with chilly sensations. 
There were no urinary symptoms until very recently. He was 
thoroughly studied in several institutions, and about a year ago 
was brought to Philadelphia, where the condition was again 
thoroughly investigated without diagnostic results. At this time 
he was obviously weak and very anemic, his hemoglobin being 
60. Having found a few red blood cells in the urine he was sub- 
jected to a complete urologic study which disclosed a pyelographic 
defect on the left side characterized by excavation in the lower 
pole of the kidney. This pyelogram lacked the usual characteris- 
tics of neoplasm. Radiograph of the lungs disclosed a few minor 
feathery nodules. His blood cultures were sterile, but it was our 
opinion, concurred in by various consultants, that this patient had 
a carbuncle of the left kidney with metastatic lesions in the lungs. 
The involved kidney was exposed and removed together with the 
thickened edematous fat en masse. I thought we were removing a 
carbuncle-bearing kidney, but incision of the mass disclosed a 
necrotic hypernephroma. In this instance, the entire clinical pic- 
ture over a period of three years was that of low-grade sepsis. 

I would also like to report a case of bilateral papillary carcinoma 
of the kidney in connection with Dr. McCague’s case. This pa- 
tient also had papillary tumors of the bladder. It was our opinion 
at the time that the right kidney alone was involved, and ac- 
cordingly a right uretero-nephrectomy was performed. Later an 
attempt was made to remove the bladder tumors by fulguration. 
However, it was soon discovered that the patient had a tumor of 
the opposite kidney. 
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Dr. Witt1am F. BraascH (Rochester, Minn.): The degree of 
malignancy in a renal neoplasm is a relative term. The cellular 
morphology might indicate a variable degree of malignancy, while 
the clinical course can be that of a benign tumor. 

Our pathologist, Dr. Robertson, has often demonstrated the oc- 
currence of renal adenomata such as Drs. Middleton and Cabot de- 
scribed, and he has shown that they often assume a malignant mor- 
phology. I have wondered why clinical evidence of renal malignancy 
is not observed more frequently, since renal adenomata are so com- 
mon. As a corollary it may well be asked, what is the factor which 
prevents active extension and clinical manifestation of malignancy in 
these frankly malignant tumors? 

The same question may be raised in the case reported by Dr. 
Barney. That pulmonary metastasis with renal carcinoma should 
usually be regarded as contraindicating nephrectomy is indicated by a 
series of cases of renal tumor operated on at the Mayo Clinic which 
I reported several years ago. Included in this report were six cases 
that had roentgenographic evidence of pulmonary metastasis. The 
kidney was removed and all patients were reported dead, within 
two years following operation. It is, therefore, open to question in 
our minds whether in the presence of pulmonary metastasis nephrec- 
tomy is indicated. It is conceivable, however, when a pulmonary 
metastasis has remained stationary for a long time and is confined to 
a comparatively limited area, as in the case reported by Dr. Barney, 
that nephrectomy may be permissible with subsequent removal of 
the metastatic area. It is my impression, however, that such cases 
are exceedingly rare and in most cases with roentgenographic evi- 
dence of pulmonary metastasis surgery is definitely contraindicated. 

The diagnosis of pulmonary metastasis may be very difficult. I 
have repeatedly seen roentgenologists differ widely in the interpreta- 
tion of pulmonary shadows. In such cases the patient should be 
given the benefit of the doubt by advising nephrectomy. 

I would also say, in regard to Dr. McCague’s interesting report, that 
it is curious that bilateral hypernephroma is not observed more fre- 


quently, in view of the frequent bilateral occurrence of renal ade- 
noma. 


Dr. HerMAN L. KretscHMER (Chicago, Ill.): The question of 
operating upon a patient in whom a diagnosis of metastatic carcinoma 
of the lung has been made, presents several interesting problems. In 
the first place, it may be very difficult at times to state definitely that 
the changes seen in the roentgen film are really due to the presence 
of metastatic carcinoma. If, for example, the shadow in the lung is 
not due to carcinoma, but is incorrectly diagnosed as such, it may de- 
prive the patient of his chance to get well, i.c., a surgical removal of 
the primary focus. 

In the second place, while it is true that most of the patients with 
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lung metastases die relatively soon after the diagnosis has been made, 
there are some exceptions to the rule and under certain circumstances 
operation may be advised in spite of the presence of lung metastasis. 

Bearing directly upon this point, I would like to mention the case 
of a doctor upon whom I made a pre-operative diagnosis of hyper- 
nephroma. A routine roentgen-ray examination of his chest was 
made. Two competent roentgenologists diagnosed metastatic carci- 
noma of the lung. A nephrectomy was done and the diagnosis of 
hypernephroma was verified. The operation was followed by roent- 
gen therapy of both lung and operative wound. The doctor is still 
living and well and practicing medicine in the country, seven years 
afterwards. 

I realize, of course, that a case of this kind is open to criticism 
to the effect that the two roentgenologists may have been wrong. On 
the other hand, to have accepted their diagnosis and not to have oper- 
ated upon the patient would at least in this case have been wrong in 
the light of subsequent events. 

As Dr. Braasch has said, it is very difficult at times to correctly 
interpret shadows seen in the lungs that are attributed to malignant 
disease. 

Therefore, a great deal of thought and consideration must be given 
to each case so as not to deprive the patient of his opportunity to 
get well. 

The presence of a metastatic lesion in the lung did not stop Dr. 
Barney from doing just that. Dr. Barney not only did a nephrec- 
tomy, but had Dr. Churchill do a lobectomy, and I wish to congratu- 
late him on his splendid result. 


Dr. Epwin Davis (Omaha, Neb.): In connection with Dr. Mc- 
Cague’s presentation, I wish to mention very briefly a case of multiple 
malignancy of the urinary tract. The individual was a young man in 
the forties who has just died. He showed advanced carcinoma of 
the prostate as well as multiple carcinomatous nodules involving 
the pendulous portions of both the corpora cavernosa and the corpus 
spongiosum. I mention this because no case has come to my attention 
of metastasis or direct extension of a malignant growth from the 
cavernous body to the prostate or vice versa. 


Dr. HuGcH Casot (Rochester, Minn.): I do not think I have 
anything to add to what I said. I should like to get on the record, 
though, a case of bilateral renal tumor which occurred many years 
ago on the service of my brother, Dr. Richard Cabot, who was going 
over the autopsy cases. It was long before the days of modern uro- 
logical diagnosis. It concerned a man with bilateral tumor with 
evidence of malignant disease though without hematuria and, in 
discussing the probabilities, I said that this almost certainly was not 
a renal neoplasm because it was too bilateral. The pathologist let me 





DISCUSSION 109 


down. It was a typical case of what we now call carcinoma of the 
kidney. 


Dr. J. D. Barney (Boston, Mass.): I appreciate the discussion 
which these gentlemen have made of this case. I agree with the 
idea that in the first place the patient should be given every chance 
of having what appears to be a single metastasis, especially if it is suc- 
cessfully, as it was in my case, operated upon. Of course, it does not 
happen always that the patient has so easily accessible a metastasis. 
This patient did. One can conceive of metastatic tumor of the lung 
which would be beyond surgical relief, even with our modern chest 
surgery. 

It is also, as Dr. Kretschmer and others have pointed out, very 
easy to mistake shadows in the radiographs of the lung for metastases 
when they are really not. For instance, I had a case about four and 
one-half years ago of what we called, for lack of a better term, 
extrarenal hypernephroma, which I am planning to report, a hyperne- 
phroma which was attached by adhesions to the lower pole of the 
kidney, infiltrating the peritoneum and producing a great deal of 
adhesion between the omentum, intestine, peritoneum and so on. 
This was excised, leaving a perfectly normal kidney behind, and the 
man has now, four and one-half years later, a perfectly normal kid- 
ney and is normal in every respect. He came into the hospital in 
another city this winter with a history of “hawking,” as he expressed 
it, hawking up some blood, but no other symptoms referable to his 
chest. They had radiographs taken showing two masses in his chest, 
small in size, perhaps as big as a dime. They said he had metastatic 
hypernephroma. They gave him deep x-ray therapy. As it was done 
in a place where I do not believe the x-ray machine was very powerful, 
I don’t think the x-ray therapy amounted to much. At any rate, he 
brought the plates to us and we had some more x-rays and there were 
no shadows seen in the lung. It may be that the x-ray did, after all, 
clear up these metastases, but our x-ray man, Dr. Hampton, thought 
instead of being metastases in the lung, they were infarcts and pointed 
out from other cases that infarcts of the lung may not infrequently 
arise and may be mistaken for metastatic tumor and may, by the 
same token, disappear, which seems to be the case here. 

I would like to ask Dr. Kretschmer what the nature of the kidney 
tumor was to which he refers. 

Dr. Bumpus reported a case, I think, of hypernephroma with 
lung metastases where the metastatic tumor had disappeared in a most 
spectacular manner, apparently spontaneously. 

I think that is about the story, but it seems to me that we should 
give these patients a chance by taking out the kidney and the single 
metastasis, if it can be done. 
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ADRENAL CORTICAL SYNDROMES AND ADRENAL 
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From the J. Bentley Squier Urological Clinic, Presbyterian Hospital, 
New York City 

The adrenal cortex has long been known to be essential to life. 
Destruction of the adrenals by disease, as a cause of death, was 
described by Addison; later, Brown-Sequard found that fatal 
results followed the experimental removal of both glands in a 
number of laboratory animals. The part of the adrenal necessary 
for life has been shown by many experimenters to be unquestion- 
ably the cortex. It was for disease in the form of tumors of the 
cortex to project symptoms into a clinical picture that suggested 
other functions of the cortex besides life maintenace. The ear- 
liest recognition of one of these functions was the description of 
masculinizing changes in females associated with adrenal tumors. 
When such tumors occurred in female children, maturity was 
also seen to occur with the masculinization. It was also observed 
that in male children male adult maturity was the result and there 
were described, as well, alterations in the metabolism of the skin, 
subcutaneous tissue and other parts, and in addition in the emo- 
tions. With the masculinization tendencies of the female there 
was associated a depression of the female characteristics. Later 
it was shown that more rarely the reverse occurs, a feminization 
of some males with cortical tumors (Holl,’® Lisser,”? Simpson and 
Joll**). From observations upon cortical tumors there have been 
assembled a multitude’of changes in the individual that clinically 
suggest that there may be many functions directly or indirectly 
determined by the adrenal cortex. However, it has _ been 
shown that somewhat similar symptoms are seen when tumors 
are present in other hormonal glands, as the pituitary, pineal, thy- 
mus, ovary and testicle, and the interpretation of the part played 
by each gland in the picture is somewhat confused. In addition, 
as far as the more frequent symptoms that are seen when adrenal 
cortical tumors are concerned, investigation has shown that simi- 
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lar or closely resembling syndromes appear much more frequently 
without any demonstrable tumor and a hyperfunction of the 
adrenal cortex has been assumed to play a part in their production 
(Broster and Vines,* Cahill®). 

It has been only recently that experimental work by various 
investigators supports the clinical observation that the cortex of 
the gland may occupy a position in the endocrine system second 


Fig. 1 (left). G. C., a female, aged sixteen, with androtropic tumor. The 
photograph shows a few days’ beard growth and acne of the skin.. This beard 
growth persisted after removal of the tumor, although the other masculine 
traits abated rapidly and her femininity completely returned. 

Fig. 2 (right). Same case. Radiograph of 24-hour air injection of adrenal. 
The globular tumor mass is seen with a projection up into the space between 


the spleen and the spine. Below the tumor, the outline of the kidney may be 
dimly made out. 


only in importance to the pituitary. Comparatively early from 
the medulla came the discovery and later isolation of epinephrine, 
the first hormone to be crystallized, identified, and synthesized. 
With apparently much less concentration of hormonal substance 
in the cortex, only recently has an extract been obtained which 
has been shown to maintain life in an adrenalectomized animal 
(Hartman,”* Pfiffner and Swingle”). Still more recently, similar 
to the clinical recognition of other adrenal functions, a number 
of substances were obtained and isolated (Reichstein,*® Winter- 
steiner and Pfiffner,*® Kendall, Mason, and Myers”). Some were 
steroid in character and of androgenic potency. One of the first 
described adrenosterone (Reichstein*®) had marked androgenic ac- 
tivity. Other steroids that have been isolated are in the process 
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of investigation as to their properties. Experimentally, the adrenal 
cortex has been shown to be of importance in many metabolic func- 
tions. Among the more important of these has been the regula- 
tion of the sodium and water content of the blood (Loeb, Atchley, 
Stahl,”* Harrop, et al..7) and to be a factor in the amount of 
potassium present (Allers, et al.*). It has been suggested that it 
is a power in the regulation of the level of glycogen in the tissues 


Fig. 3 (left). C. R., a female, aged seventeen, with androtropic symptoms, 


hirsutism, acne, scanty menses and pain in right flank. A ten days’ growth of 
hair on the face. 


Fig. 4 (right). Same case. Air injection radiograph of the adrenals shows 
very clearly a normal appearing left adrenal and indistinctly a right adrenal. 
This appeared normal on other exposures. Operation showed a normal right 
adrenal, hemi-section of which showed no pathologic changes. 


(Evans,’*** Silvette and Britton**) and in the control of fat 
absorption from the intestine and the selective absorption of glu- 
cose (Verzar**). It has, in addition, been shown to have influence 
on the production of ammonia (Jimenez-Diaz™) and has some 
influence on the ketogenic factors (Long and Lukens,* McKay 
and Barnes*). From:the multitude of experiments reported there 
are suggestions that the adrenals may also be implicated in many 
other metabolic processes. It has been shown, in addition, that 
there is a relationship between the adrenal cortex and the gonal- 
pituitary system and that hyperactivity of the ovary may partially 
replace adrenal function (Rogoff and Stewart,** Emery and 
Schwabe’*). 

In addition to the experimental evidence of adrenal cortical 
function, vitamin substances have been found to be present in the 
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adrenal cortex in comparatively large amounts; the first to be de- 
scribed as present was cevitamic acid or Vitamin C (Szent- 
Gyorgyi®). 

Even with a short review of the experimental demonstration as 
to the possible various functions of the adrenal cortex, there ap- 
pears to be some explanation as to the various bizarre changes as 
having been described in individuals with adrenal hyperfunction 
and possible hypofunction, when caused by tumors or other proc- 
esses. 

SYMPTOMS 


Among the most frequently described syndromes of adrenal 
cortical hyperfunction are those of androgenetic character. . Such 
symptoms in the female produce a progressive change of the 
secondary sexual characteristics towards adult masculinity. There 
is hypertrichosis of the male type, hypertrophy of the clitoris 
(towards penis), deepening of the voice, change in the body 
contour, change in the psychic outlook and behavior, and an as- 
sociated depression of the female characteristics, as scanty or 
absent menses and diminution in size of ovaries and uterus. Less 
frequently are seen gynecotropic changes in a male with suppres- 
sion of male characteristics and the development of feminizing 
trends, as hypertrophy of the breasts, atrophy of the testes and 
changes in body contour. These two trends-apparently are directly 
due to the action of male sex hormones in the female and female 
sex hormones in the male. 

Second among the syndromes has been the change towards adult 
maturity in children and the appearance of more rapid aging in 
the mature, a prematurity and presenility. In the sexual sphere 
the maturity is most often associated with the presence of male 
sex hormone (androsterone) in increased amounts over normal 
in the urine, and frequently the appearance of adult genitalia in 
male children is accompanied by a comparative lesser increase or 
no increase in the size of the testis compared with the penis. 
Accompanying the sexual mature appearance there is often present 
advanced dentition and closure of the epiphyses, as that growth 
ceases. As yet no material or extract has been obtained to show 
that this maturity feature may be due to a specific substance, but 
it has been suggested that this may be part of the result of the 
presence of excess androtropic material. The more advanced 
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aging seen in the mature is often associated with the other metab- 
olism changes of skin, tissue, obesity, and edemas, changes more 
often seen normally in the aged. 

In the third group, symptoms are various and at present are 
best classified as metabolic. They frequently resemble the many 
changes described by Cushing’? and assumed to be often associated 
with basophilic adenoma of the pituitary. The changes in the 


Fig. 5 (left). L. G., female, aged twenty-seven, with metabolic syndromes 
(Cushing’s type) and a left adrenal tumor. The photograph shows the mod- 
erate degree of facial hirsutism and the fatty cheeks. 


Fig. 6 (right). Same case. Air injection radiograph shows the mottled type 
of shadows due to the fibrotic fat, a large left adrenal is dimly made out. 
This was best shown by a composition of a series of exposures. The right 
adrenal is present and appears normal. The patient died of adrenal collapse 
after removal of the left tumor and autopsy showed the right adrenal as pic- 
tured, but the cells were atrophic. 


skin are eruptions, pigmentation, dryness and loss of elasticity 
with striz. In the hair, changes occur in color, texture, and dis- 
tribution. There are increased deposits of fibrous fat in certain 
places, particularly the face, neck, and trunk, and depletion of 
the fat from others, particularly the extremities. The fatty de- 
posits are often edematous. Changes occur in the blood, with ap- 
parent concentration of volume and cellular contents, with an 
apparent lessening of total blood volume in circulation but with 
high hemoglobin percentage, and red blood counts per cubic centi- 
meter. There is often present a low sugar tolerance and the 
blood cholesterol readings have been uniformly high. Disturb- 
ances in the emotional field are seen in the well marked metabolism 
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syndromes. Bone changes appear to be less often present in the 
adrenal syndromes than in the somewhat similar ones due to 
pituitary changes. Whether such symptoms are caused by adrenal 
changes alone or are due to associated disturbances in other glands, 
a pluriglandular syndrome, appears to be debatable, but they are 
often seen with definite adrenal tumors. 

Outside of the sphere of syndromes known to be associated with 
cortical tumors, are those definitely known cortical tumors which 
have occurred in both males and females without any recognizable 
hormonal changes. These tumors are cellular in type, resemble the 
apparent functioning cells of the normal adrenal but apparently 
produce no observed changes in the metabolism when present. 

In an attempt to determine the status of the adrenal in fifty-nine 
cases studied at the Squier Clinic since 1927, a brief review is pre- 
sented and such conclusions are given as may be drawn from the 
data available. The cases included all adrenal cortical tumors with 
or without endocrine symptoms and the adrenal-cortical syndromes 
with or without demonstrable tumors. 


Among the fifty-nine cases were eight males and fifty-one fe- 
males. There were six children, five males and one female. 
Among the fifty-three adults there were three males and fifty 
females. 

There were two adult males with adrenal cortical tumors, one 
of which was a record of an autopsy case in which the patient 
succumbed from pulmonary metastases. The second, a male of 
thirty-six, had symptoms only of pain in his flank. He made an 
excellent recovery from the removal of his tumor. Later he 
complained of headaches occurring monthly, lasting four to five 
days, and apparently he excretes increased amounts of estrogenic 
substances in his urine during the headaches. 

There were five male children, presenting prematurity or macro- 
genitosomia przcox, aged five, six, eight, eleven and eleven. The 
smallest three presented masculine prematurity of hair on genitals, 
body, and beginning on the face, associated with enlargement of the 
genitals but without appreciable enlargement of the testes. These 
children were larger than normal as far as growth was con- 
cerned, but showed no adiposity or other metabolism changes. 
Two showed no noticeable change in any hormonal gland and one 
showed a large left adrenal by air injection x-ray. The two boys, 
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aged eleven, showed marked hirsutism and hypertrophy of the 
genitals, including the testes, but their advancing maturity demon- 
strated itself by early fusion of the epiphyses with apparent short- 
ening of the extremities; and with continued facial and muscular 
growth they resembled achondrodystrophic patients. One of these 
boys showed no apparent change in any hormonal gland, but the 
other had an apparent increase. in size of his right adrenal. The 


Fig. 7 (left). M. H., female, aged twenty-eight, with androtropic and me- 
tabolism syndromes. Photograph shows hair distribution on her face. She ex- 
creted large amounts of male sex hormone in her urine. 


Fig. 8 (right). Same case. Air injection radiograph. Composite of series 
of exposures showed apparently normal size adrenals. 


symptoms existed in both of these children over seven years, so 
that the syndrome may be present a long time with and without 
anatomic adrenal changes. 

Two adult males were studied, one with most marked hirsutism, 
in whom there was no recognizable change from normal in the 
hormonal glands. The other had developed a silky hirsutism, 
obesity and diminution in the size of his penis and testes. A bi- 
lateral hypertrophy of his adrenals was shown by air injection 
X-rays. 

There was one female infant with premature female maturity 
that showed no apparent change from normal in her adrenals by 
air injection x-rays. 

Among the adult females, there was one atti with an adrenal 
cortical tumor without any obvious endocrine change. Her pre- 
senting symptom was pain in her side and her objective symptom 
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was a tumor mass. This was successfully removed, but death oc- 
curred one year later from metastases. Recently a similar case 
was called to our attention. The patient was never studied by 


us or operated upon, but on autopsy there was found a tumor simi- 
lar to the preceding case. 


By far the larger number of patients presenting symptoms sug- 
gestive of adrenal syndromes are adult females. Of the fifty 


Fig. 9 (left). E. S., female, aged thirty-two, with hirsutism, scanty menses, 
edemas, et cetera. 


Fig. 10 (right). Same case. An air injection x-ray shows a normal right 


adrenal. No left adrenal shadow could be demonstrated in several series of 
injections. 


cases studied, the following tentative grouping was used: There 
were twenty-five cases presenting mainly masculinizing symptoms 
and with not sufficient evidence that there were any other hor- 
monal changes present, with the exception of prematurity or pre- 
senility. Of these one had a tumor which was demonstrated by 
air injection x-rays and removed. Of the twenty-four remaining 
cases no tumor was demonstrated either by air injection x-rays or 
by operation in selected cases. Twenty-five cases presented hirsu- 
tism, virilism, obesity and other metabolism changes, four of 
which proved to have an adrenal cortical tumor. Of the remaining 
twenty-one, although presenting more or less similar symptoms to 
the four with tumor, we could not demonstrate adrenal changes by 
air injection x-rays or in some by operative exploration. 
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DIAGNOSIS 


For the diagnosis of the anatomic condition of the adrenal, 
air injected into the perirenal fascial space was used in all 
the cases, after the manner previously described (Cahill,”**® Men- 
cher*). The amount of air used varied with the size and type of 
individual: 200 c.c. or so in children, up to 500 c.c. in the obese 
adults. The injection of air visualized the adrenals so that their 
shadows were observed and attempts made to draw some conclu- 
sions from the shadows. This method, up to the present, appears 
to be better than any other, with the exception of operative explora- 
tion. Normal adrenals in thin individuals appear to show the 
clearer shadows. Encapsulated tumors in thin individuals throw 
clear shadows. Tumors that are attached to the liver or other 
structures show this attachment by air diffusing only part way 
around the tumor. In obese patients and especially those with 
symptoms resembling the Cushing syndrome, neither normal ap- 
pearing adrenals, nor tumors visualize well, on account of the fat 
and fibrotic changes in the perirenal fascia. In such cases, the 
adrenal shadows may be determined by a composite from a series 
of radiographs as the air gradually diffuses through the fibrotic 
fat in the succeeding twenty-four or forty-eight hours after in- 
jection. In eight cases an adrenal shadow could be seen only 
upon one side. 

In cases with androtropic syndromes there are excreted larger 
amounts of male sex hormonal substances than normal (Simpson,*° 
Simpson, de Fremery, and Macbeth,” Gallagher,’* Callow”) and the 
amount seems to vary with the degree of masculinization. Fre- 
quently these women excrete the amounts of female sex hormones 
seen in normal cases. Some of the patients with small androtropic 
changes and marked other metabolism changes excreted smaller 
amounts of both male and female hormonal substances than nor- 
mal. Of particular additional interest has been the demonstration 
By Burrows et al.° and Simpson and Joll*®* of twenty times the 
normal amount of estrogenic substances in the urine of a male 
with adrenal cortical tumor and feminism. The large amounts of 
estrogenic material were accompanied by a moderately high amount 
of androgenic substances. The tumor was thought by them to 
have produced the excess estrogens because of the reduction to 
normal after removal of the tumor and the reappearance of an 
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excess associated with the recurrence as metastases. There also 
has been described a steroid compound isolated by Butler and Mar- 
rian® from the urine of a woman with adrenal genital syndrome 
and an adrenal tumor. It seems to be associated with the tumor 
syndrome because it is not excreted by men and by normal preg- 
nant and non-pregnant women and it was not found in the urine 
after removal. Confirmation of this finding may be of great in- 
terest in the diagnosis of tumor. As yet, however, data on other 
types of tumor cases and investigation as to their hormonal excre- 
tions will be required before hormonal studies by themselves will 
establish the diagnosis of adrenal cortical tumor. 


Of especial interest has been our investigation to determine the 
amount heredity seems to play in those cases of hirsutism, virilism, 
and other symptoms when present without tumor. As far as is 
possible to investigate the family histories in our shifting popula- 
tion, we have been convinced that such syndromes are not infre- 
quent in these families. One particular family, four members of 
which were studied by us, two being sisters and the others second 
cousins unknown to each other, showed when traced that hirsutism 
occurred ten times among forty related people, and in addition 
three others had other endocrine pathologic changes. Other fam- 


ilies examined showed somewhat similar tendencies and a sepa- 
rate report is to be made upon this subject. 


PATHOLOGY 


Most of the tumors were of a reddish-yellow color, ovoid in 
shape with a thin capsule. Although in none of our cases did the 
tumors invade other organs, two were attached to the under 
surface of the liver. According to the literature, the kidney has 
been’the most frequent organ invaded. Sections from the males 
without endocrine symptoms showed irregular cells with very large 
and bizarre-shaped nuclei. These tumors showed a deep fuchsino- 
phile reaction in the cytoplasm with the trichrome stain similar 
to that described by Broster and Vines* in adrenal genital syn- 
dromes. In the females without endocrine syndromes the cells 
resembled more the renal hypernephroma and looked most like the 
fasciculate layer of the adrenal and contained only small amounts 
of fuchsinophile granules. The androtropic tumor was an adeno- 
carcinoma with considerable fuchsinophile granules in the cyto- 
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plasm and the cells mostly resembled the reticulate or inner layer 
of the adrenal. In the cases of androtropic and in Cushing type 
metabolism changes, the tumors were adenomas with uniform cells, 
or adenoma with large amounts of vacuolated cells or diffuse cellu- 
lar carcinomas. . These did not contain many fuchsinophile gran- 
ules and it was not possible to tell from which cell layer the tumors 
might have been deprived. The syndromal cases without tumors 
that were operated upon had the adrenals carefully explored and 
in none was found any evidence of small adenomas. Portions 
of these adrenals were removed, selecting the thickest half of the 
larger glands in the hope that a small hyperfunctioning adenoma 
may have been in that portion. No adenomas were found micro- 
scopically and the gland structures were almost uniformly normal. 
Excess, of fuchsinophile granules in the cytoplasm could not be 
demonstrated in the portions removed. 


OPERATION 


All the tumors were operated upon by the transperitoneal route. 
This permitted exploration of the entire abdomen and examination 
of the ovaries and the spermatic fascial planes where adrenal rests 
may occur. It allowed ligation of the vascular supply of the tu- 


mor before manipulation and theoretically should lessen dissemina- 
tion. Exploration of the non-tumor patients, with the exception 
of two very obese, was also done by the transperitoneal route for . 
better examination of the abdominal contents. Exploration of 
these obese patients through the flank was most difficult and ex- 
posure of the adrenals in 300- to 400-pound subjects was an almost 
impossible task. 

In the tumor cases without syndromes, the silent growths had 
reached a large size and only their size made the technic of removal 
difficult. Two such patients made uneventful operative recoveries. 

In androtropic tumors, the operative risk seems to be less than 
in those with other metabolism symptoms. The latter, with syn- 
dromes resembling Cushing’s, frequently, after removal, quickly 
have shown signs of adrenal cortical failure and death. Similar 
end-results have been described in the literature. Recently Scholl** 
reported such an experience. Even though an opposing adrenal 
shadow may be demonstrated by x-ray and palpated and examined 
at operation, such adrenals apparently are frequently without 
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function. It has been suggested that in such tumors secreting pos- 
sibly large amounts of hormone, necessary for plasma tone and 
function or other necessary life processes, cause by their over- 
secretion a functional or actual atrophy of the opposing adrenal. 
Support of this contention has been advanced in experiments, par- 
ticularly by Ingle and Kendall,”” who showed that administration 
of large amounts of cortin over a sufficient period of time to a nor- 
mal rat will produce atrophy of both adrenal cortices. In addition, 
they have demonstrated that such an atrophy can be prevented by 
the administration of a fraction of an anterior pituitary extract 
which has high adrenotropic activity. Such experimental evidence 
suggests why collapse is less frequent in the sex type of tumor 
and suggests a preliminary course of treatment before operation 
in cases with multiple metabolism symptoms. Whether such in- 
jections will produce reactivity of functionless adrenal cells awaits 
demonstration. Three of our patients with metabolic type tumor 
went into collapse, two fatally; the third recovered, first thought 
to be due to the therapeutic measures used, but since she later 
died of metastases, our greater familiarity with the condition at 
that time led us to the probable explanation that she still had suf- 
ficient secreting tumor cells present to furnish the necessary life 
maintenance material. 

The operative procedures in ten patients without tumors were 
followed by no complications and no fatalities. There were no 
signs suggestive of cortical failure. 


DISCUSSION 


Of three non-hormonal tumor patients, one was an autopsy 
case without operation, the second had the tumor removed suc- 
cessfully but died in one year from metastases, the third also 
had the tumor removed and is alive over a year but with unex- 
plained syndromes and no evidence of metastases. 

One patient with androtropic tumor has remained alive and well 
for over three years. These types, also judging from the litera- 
ture, have a fair prognosis if operated upon early. There is usual- 
ly a quick symptomatic recovery from the hormonal influence as 
far as the secondary sex organs are concerned if the patient is 
young, but no change in the fixed growth characteristics. The 
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change in the facial hirsutism has been slow and often unsatisfac- 
tory in those women who have shaved. 


If a patient with androgenic and metabolic tumor survives re- 
moval, recovery from the hormonal changes appears to be slower. 
This may be influenced by the age incidence, such tumors occurring 
more frequently in adults. With a high percentage of malig- 
nancies among the tumor patients they are apt to succumb later 
with the original syndromes recurring with the metastases. 

In the adrenal cortical syndromes that were mostly androtropic 
in type and without tumor, when there were scanty or absent 
menses, administration of female sex hormones not infrequently 
brought about restoration of the menses. In addition, Kurzrok 
showed that following the administration of the female sex hor- 
mones there was an apparent drop in the excretion of the male 
sex hormone. We have also seen, several times, the return of 
menses after an amenorrhea of a year or so, shortly after a bi- 
lateral air injection of the adrenal fascial planes. Operative diminu- 
tion of the amount of adrenal cortex has also brought about the 
same change. A return of the menses or an improvement towards 
normal when not completely absent was not infrequent. There 
were in some an improvement of the typical configuration with in- 
crease in size of the breasts and buttocks. Neither hormonal ther- 
apy nor operative diminution in the amount of the cortex had much 
noticeable effect upon the hirsutism. Of the’two it might be said 
that there was more apt to be a slight improvement following the 
operation. There was no change noticeable in the genitalia, voice 
or psychologic outlook. 

Of interest has been the presentation by McQuarrie, Johnson, 
and Zeigler,”* of their data on the electrolyte balance in the blood 
in a patient with Cushing’s disease, which evidence they state up- 
holds the contention of Bauer,® that this disease is essentially a 
state of hyperfunction of the adrenal cortex. Anderson and Hay- 
maker,? with the same conception, treated two patients with a 
regimen of high potassium and low sodium (the opposite to Loeb’s 
suggestion. for Addison’s disease), and with x-ray therapy in addi- 
tion to the adrenal area, and they report a beneficial result in one 
patient. From their experimental evidence with animals they 
think that their results were indicative of the presence in the sera 
from humans with Cushing’s disease, of a substance resembling the 
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adrenal cortical hormone. Our studies on the electrolytes in the 
Cushing type syndromes seen by us did not allow any definite con- 
clusions to be drawn as to its relation to Addison’s disease. We 
have no evidence as to the beneficial effect of dietary regimens. 
Several of our Cushing type patients with edemas and low blood 
pressures were given cortical hormonal extract, with disappearance 
of the edema in one case but with no change in the others. We 
may state that there was no change in the symptoms observed after 
x-ray therapy to the adrenals in non-tumor cases of the Cushing 
type or in those syndromes with known adrenal tumor metastases. 
The therapy of the non-tumor Cushing type appears to be in some- 
what the same state of uncertainty as its causation. 


SUMMARY 


What are described as adrenal cortical syndromes are more fre- 
quently seen without any demonstrable adrenal tumor than with 
tumor. The syndromes more often have sexual changes towards 
adult masculinity (androtropic) in the female, and rarely a femin- 
ization of the male (gynecotropic). They also show a more rapid 
advancing towards maturity in the young (prematurity) or the 
appearance of more advanced age in the mature (presenility). 
There are also present in some general metabolism changes, more 
particularly in the plasma, skin, fat tissue, and in the psychologic 
status.- In some cases one type may predominate; in others, all 
trends may be present. 

For diagnosis, visualization of the adrenals by air injection 
x-rays was used to differentiate between tumor and non-tumor. 

The excretion of. male hormonal substances in the urine seems 
to vary with the sexual change and may be present in both tumor 
and non-tumor cases and may be reduced following removal of 
the tumor, or, if no tumor is present, may also be reduced fol- 
lowing diminution of the adrenal cortex. There may be a specific 
hormonal substance excreted with some tumors. 

The histology of the tumors varies. The androtropic tumor 
resembled mostly the reticulate layer. Fuchsin granules in the 
cells were present in both hormonal and non-hormonal. tumors, 
but may be more predominant in the former. 

The operative risk in androtropic tumors is less than in those 
with marked metabolic changes because, in the latter, atrophy 
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of the opposing adrenal appears to be frequent. The atrophy 
may have a pre-operative therapy. 
Removal of the tumor produces a symptomatic cure but does 


not correct the fixed anatomic changes and the hirsutism often 
persists upon the face. 


There are some apparently temporary symptomatic changes in 
the menstrual sphere in non-tumor cases following operative de- 
crease in the amount of the adrenal cortex. There has also been 


some change in body contour and mammez but none in hirsutism, 
genitalia, or voice. 


REFERENCES 


. Atters, W. D., Nirson, H. W., and Kenpatt, E. C.: Proc. Staff Meetings 
Mayo Clinic, 11 :283, 1936. 

. Anpberson, E. M., and Haymaker, W.: Science, 86:2241, 545, 1937. 

. Bauer, J.: Klin. Wehnschr., 12:1553, 1933. 

4. Broster, L. R., and Vines, H. W. C.: The Adrenal Cortex. London: 
H. W. Lewis, 1933. 

. Burrows, H., Coox, J. W., Ror, E. M. F., and Warren, F. L.: Biochem. 
Jour., 31:950, 1937. 

. Butrer, G. C., Marrian, G. F.: Jour. Biol. Chem., 119 :565, 1937. 

. Canitt, G. F.: Jour. Urol., 34:238, 1935. 

. Canitt, G. F.: New Eng. Jour. Med., 218:803, 1938. 

. CAHILL, G. F.: Southern Surgeon (to be published). 

. CAHILL, G. F., Logs, R. F., Kurzrox, R., Stout, A. P., and Situ, F. M.: 
Surg., Gynec. and Obst., 62:287, (Feb. 15) 1936. 

. Cattow, R. K.: Chemistry and Industry, 55:1030, 1936. 

. CusuinG, H.: Pituitary Body, Hypothalmus and Parasympathetic Nervous 
System. Baltimore: C. C. Thomas, 1932. 

. Emery, F. E., and Scuwase, E. L.: Endocrinology, 20:550, 1936. 

. Evans, G.: Am. Jour. Physiol., 110:273, 1934. 

. Evans, G.: Am. Jour. Physiol., 114:297, 1936. 

. GALLAGHER, T. F.: Quoted by Cahill et al.® 

. Harrop, G. A., Sorrer, L. J., NicHorson, W. M., and Strauss, M.: Jour. 
Exper. Med., 61:839, 1935. 

. Hartman, W. E., Dean, G. A., and McArtuHur, C. E.: Am. 
Physiol., 86:353, 1928. 

. Hort, G.: Deut. Ztschr. f. Chir., 226:277, 1930. 

. INGLE, D. I., KENDALL, E. C.: Science, 86:2228, 245, 1927. 

. JrmeNneEz-D1az, C.: Lancet, 2:1135, 1936. 

. Lisser, H.: Endocrinology, 20:567, 1936. 

. Logs, R. F., AtcuHtey, P. W., and Stant, J.: Jour. A.M.A., 104:2149, 
1935 


. Lone, CN. H., and Lukens, F. D.: Proc. Soc. Exp. Biol. Med., 32 :743, 
1935. 


Jour. 


. McKay, E. M., and Barnes, R. H.: Proc. Soc. Exp. Biol. Med., 34:682, 
1936 


. McQuarrie, I, Jounson, R. M., and ZrecLer, M. R.: Endocrinology, 
21 :762, 1937. 


. Mason, H. L., Myers, C. S., and Kenpatt, E. C.: Jour. Biol. Chem., 114: 
613, 1936. 

. MencHER, W. H.: Jour. A.M.A., 10:1337, 1937. 

. PFIFFNER, J. J., and SwincLe, W. W.: Endocrinology, 15 :335, 1931. 

. REICHSTEIN, T.: Helv. chim. acta, 19:223, 1936. 





GEORGE F. CAHILL 


. Rocorr, J. M., and Stewart, G. N.: Am. Jour. Physiol., 79:508, 1926- 
1927 


. Rocorr, J. M., and Stewart, G. N.: Am. Jour. Physiol., 80:20, 1928. 
. Scuoit, A. J.: Jour. Urol., 39:81, 1938. 
. Sitvetre, H., and Britton, S. W.: Am. Jour. Physiol., 109:98, 1934; Am. 
Jour. Physiol., 115:618, 1936. 
5. Simpson, S. L.: Proc. Roy. Soc. Med., 27 :383, 1933-1934. 
. Simpson, S. L., and Jort, C. A.: Endocrinology, 22:595, 1938. 
. Simpson, S. L., DE FrREMERY, P., and Macsetu, A.: Endocrinology, 20: 
363, 1936. 
. Szent-GyOrecyr, A. V.: Deut. Med. Wehnschr., 58 :852, 1932. 
. VeERzAR, F.: Acta Brev. Nurland Phy. Phar. Microbiol., 6:50, 1936. 
. WINTERSTEINER. ©., and PFIFFNER, J. J.: Jour. Biol. Chem., 116:291, 1936. 





ADRENAL PHEOCHROMOCYTOMA: THE SYNDROME 
OF PAROXYSMAL HYPERTENSION 


REPORT OF A CASE AND RELIEF BY OPERATION 


DAVID W. MacKENZIE and DONALD McEACHERN 
From the Royal Victoria Hospital, Montreal, Canada 


The syndrome of paroxysmal hypertension, due to chromaffin 
tumor, is dramatic and now well defined. The tumors responsi- 
ble for these crippling seizures usually develop in the adrenal 
medulla, more rarely in retroperitoneal cell rests of chromaffin 
tissue near the adrenal. They are almost invariably well encap- 
sulated and rarely metastasize. Secondary degenerative changes 
in the kidneys and cardiovascular system appear late and the diag- 
nosis can often be made before such changes appear. Early re- 
moval of the offending tumor promises complete relief. 

A considerable number of such cases of pheochromocytoma have 
been reported, the majority through their accidental discovery at 
autopsy. Since Labbe et al,” in 1922, drew the first clear picture 
of paroxsymal hypertension, a number of cases have been recog- 
nized clinically. Wells and Boman** have recently recorded 
eighty-two cases, of which twenty-seven were diagnosed during 
life. The condition may masquerade under the guise of petit 
mal, neurosis or atypical hypertension and thus remain undetected. 

Review of the literature shows that some twenty patients (Table 
I) have been operated upon, including the one reported below. 
Five died from shock or complications. Fifteen recovered and 
have remained free of attacks. 


CASE REPORT 


J. R., male, aged twenty-nine, was admitted to Montreal Neurolog- 
ical Institute, Royal Victoria Hospital, May 6, 1937, as having a cere- 
bral condition. Following consultation he was transferred to the uro- 
logical department. He complained of paroxysmal attacks during the 
past fourteen months characterized by weakness, numbness in extremi- 
ties, tight sensation in the chest and throbbing headache. 

Seven months prior to onset of the present attacks, appendectomy 
was performed because of right lower abdominal pain of several weeks’ 
duration. Recovery was uneventful, but the patient was readmitted 
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five days after discharge because of rather high fever. This gradually 
abated and he was discharged twelve days later with the diagnosis of 
infectious mononucleosis. 


Present Illness—In March, 1936, while skiing, the patient had a 
seizure of the type described below. This passed off in a few minutes. 
He remained well until May, 1936, when attacks recurred. They in- 
creased in frequency and severity and by July were occurring several 
times a month. For five weeks prior to admission, attacks were occur- 
ring many times a day and he was forced to remain in bed. 

The following note made on admission describes the patient’s symp- 
toms: 

“The attacks vary greatly, some being very mild, others severe. They 
are always of similar nature and usually follow physical exertion or 
emotional excitement. The first warning is a ‘suffocating’ feeling be- 
hind the sternum, a sensation that the heart is slowing and ‘overwork- 
ing,’ but with no real palpitation or feeling of cardiac irregularity. A 
few seconds after onset his face blanches, there is mild, throbbing head- 
ache deep behind both frontal regions, and a severe throbbing superfi- 
cial pain develops above the left eye. It abates and quickly disappears 
as the attack lets up. He has had no injury to this region.. A sensation 
of coldness, numbness, tingling or tightness is felt first about the 
mouth, and then in succession in the left hand, left foot, right hand, 
right foot. It commences in the digits and spreads upward, depending 
on the severity of the attack, but is always more extensive on the left 
side. He has sometimes vomited but there is no desire to defecate nor 
are there rumblings of the gut or eructation of gas. There is invariably 
a desire to urinate although he can always control this. Consciousness 
is not disturbed at any time and he knows and remembers everything 
that goes on. The attacks last from three to twelve minutes, depending 
on their severity. Tinnitus and blurring of vision occur rarely.” 


Physical Examination: Temperature was 98.5; pulse 76; respiration 
18. The patient was a well nourished, muscular man who looked in 
good health. The skin was pale but mucous membranes were of good 
color. The patient was intelligent and not emotional in his responses. 
There was a coarse tremor of the extended tongue and hands, which 
he claimed had been present all his life. There was moderate enlarge- 
ment of inguinal and cervical lymph nodes. 

The optic fundi were normal, the discs were clear cut. Retinal ar- 
teries were of normal caliber, not tortuous and did not compress the 
veins. There were no hemorrhages or exudates. The functions of the 
cranial nerves were normal throughout. There was no abnormality of 
tone, muscle power or codrdination in the limbs. The tendon reflexes 
were equal on the two sides but somewhat hyperactive. Abdominal and 
cremasteric reflexes were diminished; plantar flexion both sides; un- 
sustained clonus at both ankles. Thyroid was normal in size and no 
nodules were palpable. Lungs showed no abnormalities. Blood pres- 
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sure was 118/78. Heart was normal in size and position, rate 74 and 
regular, no murmurs or abnormal sounds. Abdomen showed no abnor- 
mal masses, nor tenderness. Liver and spleen were not felt. Skull and 
skeletal system were normal. 

A tentative diagnosis was made of paroxysmal hypertension due to 
chromaffin tumor of the adrenal. Observation showed that each attack 
was associated with a rise of blood pressure parallel to the severity of 
the attack. The highest “spontaneous” elevation of blood pressure was 


245/172. Between attacks the blood pressure was invariably about 
120/80. 


Propuction oF Atrracks: Although attacks sometimes occurred 
without apparent cause, precipitating factors were usually recognizable. 


Fasting: There were apt to be numerous and severe seizures be- 
tween 4 a. m. and breakfast and these were modified within a few min- 
utes by glucose or orange juice. There was seldom one after breakfast 


save as a result of exercise. From 5 p. m. until supper was a bad 
period. 


Posture and Activity: Almost any activity brought on seizures with- 
in a minute or two; e.g., getting out of bed, turning the trunk, lying 
on the left side or drawing up the knees. Movement or change of posi- 
tion of the head was not responsible. Elevation of the patient to the 
upright position, on a tilting table and with no muscular activity on his 
part caused a severe seizure. When a succession of attacks was pro- 


duced, more intense and prolonged activity was necessary each time in 
order to obtain a given rise of blood pressure. 


Abdominal Massage: On two occasions attacks were produced by 
deep massage over the adrenal regions. The patient lay -flat on his 
back. Each time the more severe attack followed massage on the left 
side. Figure 1 illustrates one of these tests. Two minutes of massage 
on the right side caused an elevation of blood pressure to 170/110. One 
minute of massage on the left side produced a more severe attack and a 
rise of blood pressure which would have been greater had amy] nitrite 
not been administered. 


Emotion: Paroxysms were apt to occur when the patient was tired, 
nervous or irritable, but he was better when entertained or having a 
good time with friends. The worst attack had occurred when a drunk- 
en man infuriated him. In the absence of physical exertion and before 
he could eject the intruder he became prostrated. This was a curious 
caricature of the normal adrenal defense mechanism. 


DEscRIPTION OF ATTACKS: One to five minutes after one of the 
above procedures the patient would say, “It’s coming.” He was usually 
able to predict almost at once whether it would be a severe one. At 
the same moment the face and ears showed obvious and increasing 
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pallor, breathing became deeper and the radial pulse became slower and 
decreased in volume, while systolic and diastolic blood pressure rose 
. rapidly. In severe attacks the pulse could not be felt at the wrist, 
though auscultation disclosed a regular heart beat which was forceful 
R and pounding, the rate sometimes decreasing to 50 per minute. At the 
P height of an attack the hands and feet were cold and pale, bluish or 
' mottled, and marked coarse tremor of head, hands, and occasionally of 
; feet, occurred. The patient was stoical both during and between at- 
; tacks and there was no emotional display. 

As the attack abated, the symptoms disappeared in reverse order, the 
pulse increased to normal rate and volume, the cardiac impulse became 
less forceful and occasionally a few extrasystoles appeared. The limbs 
became warmer, more moist and pallor diminished. No pupillary 
changes, flushing or profuse sweating were noted. Following an attack 
the patient felt weak and “jittery” and tremor of the hands, hyper- 
reflexia and clonus at patella and ankles remained for many minutes. 

The symptoms and hypertension usually reached their height about 
three minutes after onset, and abated two minutes later only to be fol- 
iowed by a secondary increase similar to that produced by epinephrine 
(Fig. 1). Attacks lasted from three to twelve minutes, the peak of 
blood pressure probably lasting but a few seconds. As many as eight 
and ten attacks occurred in the two or three hours before breakfast. 























SPECIAL DATA 


Skin Temperature was measured over the face, hands and feet and 
showed a consistent fall of about 0.5 C. to 1 C., in mild attacks, fol- 
lowed by increased warmth for a few minutes. Both during and be- 
tween attacks the left side of the body was from 0.2 C. to 1. C. cooler 
than the right side over all areas tested. This was considered significant 
since numbness in the limbs was always earlier and more marked on 
the left side, presumedly because of increased sympathetic tone. 





Carotid Compression: It was noted that compression of the left 
common carotid artery immediately relieved the pain above the left 
eye although the generalized “tight” headache was unaffected. The 
pain returned five to seven seconds after ending the compression. 
Compression of the right carotid was without effect. Massage of either 
carotid sinus region, between attacks, and with the patient standing 
caused no untoward symptoms nor change in pulse rate or volume. 


Effect of Drugs: A few inhalations of amyl nitrite caused immediate 
temporary fall of both systolic and diastolic blood pressure (Figs. 1 
and 3), and disappearance of symptoms. Sodium nitrite grs. 1 t. i. d. 
for four doses was of questionable value in reducing the severity of 
attacks. Perhaps this was an inadequate trial. Luminal and other seda- 
tives were of no benefit. 


Carbohydrate Metabolism.—The fasting blood sugar prior to an at- 
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Fig. 1. Blood pressure and pulse rate during attacks produced by massage, 
over right and left adrenal regions. The most severe attack followed massage 
on the side opposite the tumor. Note slowing of pulse with increase of blood 
pressure and effect of amyl nitrite. 
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Fig. 2. Simultaneous determinations of diastolic blood pressure in retinal 
arteries and of brachial blood pressure during a series of attacks each of which 
was produced by bending the trunk forward. Determinations during first eight 
minutes were made prior to production of attacks. 
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tack was 100 mgs. per cent. A mild attack was then produced during 
which the glucose by mouth is tabled below. A series of preceding at- 
tacks were probably responsible for the high fasting value. 


Time in Hours. Urine sugar gms. %. 


Neg. 
Y, 151 
1 184 
2 236 1.85 
3 154 1.00 


Blood sugar mgs. %. 
133 


Mild glycosuria was apt to follow attacks. Two successive twelve 


hour specimens showed 34 mgs. per cent and 42 mgs. per cent of sugar 
respectively. 


Electrocardiogram showed normal sinus rhythm, rate 90, normal 
A-V and intraventricular conduction time and no ventricular prepon- 
derance. T waves were of very low voltage and were inverted in leads 
I and II and diphasic in lead III. During a mild attack there was no 
significant change save that the rate fell to 60 per minute and no T 


waves were visible in lead I, while they were biphasic in leads II 
and III. 


Retinal Arterial Pressure: The diastolic blood pressure in the retinal 
arteries was measured by the method of Bailliart.2 These readings 
(Fig. 2), which presumedly mirror events in the cerebral arteries, show 
a definite parallelism to simultaneous changes in brachial blood pres- 
sure. No vasoconstriction was noted in the retinal arteries. 


Blood Picture: Extensive studies of blood morphology, sedimenta- 
tion rate, Van de Bergh, et cetera, were negative. Red blood cells, 5 


million; hemoglobin 94 per cent. As shown below, the leukocytes in- 
creased during an attack. 


Attack-free 


No. cells Per cent 


Polymorphonuclears 


Mononuclears 5.0 


Attack 


No. cells Per cent 


, 


5,370 60.0 
448 5.0 


Eosinophils 


0 


Lymphocytes eke 30.0 


5 
5 


Basophils 0. 
WBCs 100.0 8,950 100.0 
The above results were confirmed by recount. The change was there- 


fore largely due to an increase in the number of lymphocytes with a 
moderate reduction of polymorphonuclears. 


Additional Data: Urine (attack-free), S.G. 1010-1014; sugar and 
albumin, negative ; microscopic, negative ; phenolsulphonephthalein dye 
test, first hour 40 per cent, second hour 20 per cent. Blood Wasser- 
mann, 0. Kahn, 0. Basal metabolism rate (attack-free) 6 per cent. 
X-ray of chest was negative. Heart measurements normal. X-ray of 
kidney areas (plain): Lower pole of left kidney slightly lower than 
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that of right. Nothing otherwise remarkable seen. Uroselectan 
series: Right kidney relatively low, possibly some pathologic. change 
at the upper calix. Left kidney in normal position but very large and 
with a congenital anomaly of two renal pelves, the upper one aplastic, 
the lower suggests some pathologic change. Retrograde pyelography 


was attempted. but abandoned because of the severe attacks which en- 
sued. 


O peration.—It was difficult to determine the side of the tumor. On 
clinical grounds the left side was chosen, since lying on that side or 
massage there produced attacks more readily and since the lower pole 
of the left kidney was lower than normal. There was also a congenital 
abnormality of the left kidney, although this was recognized as a prob- 
able coincidence. The above points were without lateralizing value for 
the tumor was found to be on the right side. 


Sodium nitrite was administered on the day preceding operation and 
intravenous glucose saline before and during its progress. Avertin (100 
mgs. per kilo) was given by rectum and small amounts of ether and of 
N,O and O, mixture to maintain a level of anesthesia. Amyl nitrite 
was at hand for inhalation through the vent of the mask if necessary. 


Operative events are pictured in Figure 3. The left loin was opened 
by a lumbo-costal incision. Posturing the patient and exposure of the 
kidney resulted in several rises of blood pressure, perhaps due to pres- 
sure of the sandbag on the right loin. By the time the left adrenal 
was exposed, however, the blood pressure had dropped to normal. The 
adrenal was normal in size, shape and position. It was massaged and 
manipulated for several minutes and no change of blood pressure oc- 


curred. No adventitious glandular elements were found. The wound 
was closed. 


The patient was repostured and the right loin opened. These prepa- 
rations and subsequent manipulations caused rises in blood pressure 
which would have been greater had the surgeon not desisted until the 
pressure began to fall. Each rise was associated with brisk bleeding. 
The right kidney was relatively high and of the congenital variety, 
markedly lobulated and irregular. Above it, there was a large adrenal, 
and inside this organ a soft globular mass, slightly larger than a golf 
ball. The mass was easily freed from the adrenal cortex but this ma- 
nipulation caused the blood pressure to rise to 212/146 and it fell pre- 
cipitously on administration of amyl nitrite. When the large supra- 
renal vein was grasped with finger and thumb, the pressure dropped to 
85/60. Freeing of the mass now caused no rise of blood pressure. The 
tumor was easily removed, the pedicle ligated and adrenal cortext left 
in position. Six minutes after compression and ligature of the vein 
the blood pressure was 80/70 and 0.5 c.c. epinephrine 1 :1000 was given 
subcutaneously. This caused a rise of pressure which was maintained 
until the operation was completed. 
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porary benefit during the first few hours, but later were ineffective. Transfusion of blood and intramuscular injection 


of adrenal cortical hormone caused immediate improvement which was maintained. 
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Postoperative Course——During the first six hours after operation 
either intravenous glucose-saline or epinephrine subcutaneously raised 
the blood pressure from 80/60 to a satisfactory level for about thirty 
minutes, but this became less and less effective. Finally the blood pres- 
sure remained unaffected by these procedures. Twenty-four hours 
after operation the blood pressure was 60/45, pulse 120, heart sounds 
of tic-tac quality. There was profuse perspiration, the skin was cold 
and the picture one of shock. The patient was voiding well. Changes 
in blood pressure and pulse rate are shown in Figure 4. 

It was thought that there might be temporary adrenal cortical defi- 
ciency due to manipulation of both glands. Transfusion of 450 c.c. 
citrated blood and intramuscular injection of 5 c.c. adrenal cortical ex- 
tract caused immediate improvement and the blood pressure rose to 
110/60, which was maintained. Cortin was administered for several 
days. 

No further attacks occurred following operation and the blood pres- 
sure remained normal. The patient was discharged one month after 
operation, at which time his blood pressure was 118/76. Examination 
showed no abnormality save for the generalized pallor and coarse 
tremor of the hands; which was less marked. 

Seven months after operation the patient reports himself completely 
well. There has been no attack since operation. The tremor of his 
hands disappeared. The blood pressure is 120/80. 


Description of tumor. “The tumor weighs 24 gms. The capsule is 


thick, smooth, gray and fibrous. The tumor material is soft and hem- 
orrhagic with some greyish areas.” 


Microscopic—The capsule encloses a solid growth of tumor cells, 
between which there is very little stroma except for numerous capil- 
laries. The cells consist of two main types. The larger cells are polyg- 
onal with abundant cytoplasm, and contain a large oval nucleus, with 
numerous fine granules which tend to be basophilic. Between these 
cells are smaller, more angular, dark staining cells which have compact 
acidophilic cytoplasm and smaller dark staining nuclei, in which the 
nucleoli are not obvious. Transitions between the two forms are nu- 
merous. In one area a large collection of tumor cells lies free in the 
lumen of a vein. It is impossible to be certain whether this has resulted 
from ingrowth or is due to an artefact. Stains for iron are negative. 
Chromaffin and fat stains could not be made. 


“Diagnosis: Paraganglioma (pheochromocytoma ).” 


Epinephrine Content.—Determination by the method of Folin, Can- 
non, and Denis'* showed the presence of 0.38 gms. of epinephrine per 
100 gms. of tumor tissue. The presence of this large quantity was 
confirmed by biologic assay on the decerebrate cat. The normal adrenal 
gland contains from 4 to 5 mgs. epinephrine.** 
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DISCUSSION 


Of forty-two cases of adrenal chomaffin tumor collected by Belt 
and Powell,* nineteen were male, twenty-one female and in three 
the sex was not stated. The tumor was on the right side in seven- 
teen, left side in sixteen and bilateral in eight instances. The 
tumors varied from the size of a pea to one weighing 260 gms. 
Eight cases were complicated by other neoplastic growths, in- 
cluding malignant pheochromocytoma with metastases, hyperne- 
phroma, neurofibromatosis, et cetera. These cases were mostly from 
autopsy material and twenty-seven lacked clinical data which might 
now enable us to distinguish the simple chromaffin adenomas. The 
frequency of bilateral tumors is worthy of note. The youngest 
patient was two and one-half years, the oldest eighty-two. 

Edward” has recently tabulated data on fifty-two cases; twenty- 
two occurred in males and thirty in females. Of forty-nine cases 
the tumor was on the right side in twenty-eight on the left side in 
eleven and bilateral in ten. The incidence in young adult life is 
shown by the fact that forty-five of fifty-one patients were between 
the ages of ten and fifty. Most of these tumors were found at 
autopsy. 

Gartner’s review’ of twenty-two cases of paroxysmal hyper- 
tension gives a clearer picture of the condition. There were 
twelve males, nine females, and one not stated. The tumor was 
on the right side in ten, left side in three, bilateral in four and loca- 
tion not stated in five instances. The patients varied in age from 
eighteen to seventy-two; all but two were between the ages of 
eighteen and forty-nine. No cases of malignancy were noted. 

The best clinical discussion is found in the recent paper of 
Howard and Barker,*® who analyze the symptoms and findings in 
eighteen well documented cases of paroxysmal hypertension. The 
French literature contains an excellent symposium introduced by 
the paper of Donzelot.’® 

Table I summarizes the cases in which operation has been at- 
tempted. These tumors usually give rise to symptoms in the third, 
fourth and fifth decades, but children may be affected. The fre- 
quent occurrence of the tumor on the right side is important. 


Paroxysmal Hypertension.—The attacks suffered by our patient 
were similar in most respects to others described in the literature. 
Palpitation, sense of suffocation, headache, numbness and cold- 
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ness of the extremities and coarse tremors are the rule. Nausea, 
vomiting and epigastric distress often usher in a seizure. The 
heart beat is strong and over-demonstrative. It may be slow or 
may increase sufficiently to suggest paroxysmal tachycardia, and 
extrasystoles are apt to appear. The pulse in radial or dorsalis 
pedis arteries may diminish in volume or vanish due to vasocon- 
striction. At the height of an attack pulmonary edema sometimes 
occurs with frothy, blood-stained sputum and other signs of cardiac 
embarrassment. The patient is often tremulous and apprehensive. 
Suffusion of the skin and drenching sweat usually follow an attack. 

Attacks are of all degrees of severity, from the merest warning 
of discomfort to the most prostrating seizure. Phenomena more 
rarely described include: Dimness of vision or flashing lights, 
precordial pain, enlargement of neck veins, desire to micturate, 
exophthalmos, dilatation of pupils and dizziness or tinnitus. Dis- 
orders of consciousness and epileptiform seizures have occurred in 
a few instances. Crampy abdominal pain may be a prominent fea- 
ture or paroxysms of pain in the affected loin. Tachypnea and 
respiratory hyperventilation leading to alkalosis and tetany occur- 
red in one case.*® 

Attacks usually last but a few minutes but they may persist for 
hours. Leukocytosis and increase of urea and cholesterin in the 
blood is sometimes noted. The blood sugar may or may not be 
elevated. We suspect that hyperglycemia would be found often 
were the blood examined at the proper moment during or after 
these fleeting seizures. These patients are apt to lose weight de- 
spite a normal or increased appetite for food. During attacks 
oliguria and increase of blood urea may occur followed by polyuria, 
cylindruria, mild hematuria, and a drop of blood urea. Glucose 
and albumin usually appear in the urine after attacks. Electro- 
cardiograms in the few recorded attacks have shown either no 
change or a variety of temporary abnormalities, including auricular 
and ventricular extrasystoles, ventricular tachycardia and inver- 
sion of T waves in leads I and II. 


Persistent Hypertension.—With the passage of months or years 
the attacks increase in frequency and severity. In older subjects 
or in young subjects who have had attacks for a long time,”® 
permanent vascular and renal changes occur. The blood pressure 
remains high at all times and the elevations associated with at- 
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tacks are superimposed. Cardiac hypertrophy, arteriosclerosis, 
retinal changes, persistent albuminuria and other evidences of renal 
involvement appear. Such cases offer the greatest difficulty in 
diagnosis since the picture is predominantly one of cardiovascular 
renal disease while the history or continued occurrence of par- 
oxysms is overshadowed. Many such cases are described in the 
older literature, the presence of adrenal chromaffin tumor having 


Fig. 5. Photomicrograph showing tumor cells within a blood vessel, the wall 
of which is intact. This occurrence has been described before (see Rabin”), 
but may be an artefact. 


been discovered at autopsy. Death usually resulted from cerebral 
hemorrhage, uremia or cardiac decompensation. In the case to be 
reported later, a girl of twelve had suffered from persistent hyper- 
tension, renal changes and megacolon for at least four years. 
Death occurred from air embolism during an attempt to visualize 
the adrenals by perirenal insufflation of air. Autopsy revealed 
bilateral adrenal medullary tumors. The case recently reported 
by Binger and Craig® is of great interest. The picture was that 
of essential hypertension, but bilateral splanchnectomy caused no 
fall of blood pressure. Removal of an adrenal tumor resulted in 
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disappearance of the hypertension. This shows that a pheo- 
chromocytoma may cause persistent hypertension for which per- 
manent vascular or renal changes are not responsible. 

Such cases have served to keep alive the theory that hyperepi- 
nephrinemia.is a cause of certain types of hypertension of cardio- 
vascular renal disease. If a tumor can produce the picture it seems 
possible that hyperplasia or increased functional activity may do 
so. A number of authors have pointed out the similarity of the 
morbid changes to the arteriosclerosis produced in animals by 
epinephrine (see Oppenheimer and Fishberg”*). 


Diagnosis.—The diagnosis is established by the character of the 
attacks described above and is confirmed by blood pressure read- 
ings made during and between attacks. It is obviously desirable 
to make repeated routine blood pressure determinations and to 
observe attacks induced in the requisite manner. The paroxysms 
are distinguished from petit mal and other epileptic seizures by 
their variable but graded severity, by the wide variety of vascular 
and other autonomic phenomena and above all by preservation of 
consciousness. The rare type of autonomic diencephalic epilepsy, 
first described by Penfield,”® might prove confusing, but there 
would usually be other evidence pointing to a cerebral lesion. The 
numbness of extremities, hyperreflexia and spasmodic nature of 
attacks may suggest the picture of tetany, but this condition should 
be easy to exclude. Intermittent elevation of blood pressure, 
sometimes extreme, has been observed associated with eclampsia, 
lead colic, mediastinal tumor involving the vagus nerve, irritation 
of the trigeminal nerve and during the gastric crises of tabes. The 
attacks due to adrenal chromaffin tumor have a different character 
and can best be likened to the effects of epinephrine, which indeed 
we believe to be their cause. 

Persistent hypertension is frequently found in association with 
tumors of the adrenal cortex. These tumors, however, are usually 
large and highly malignant. They occur most often in children 
along with hypertrichosis, virilism and other evidences of pre- 
cocious sexual development. The latter phenomena are not seen 
in uncomplicated cases of pheochromocytoma. 

Determining the side of the tumor may be difficult. Many of 
the tumors are so small that they cannot be palpated and since 
they do not tend to calcify they may neither cast a shadow nor 
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cause displacement of the kidney shadow in plain roentgenograms. 
Pyelograms have shown the presence of tumor in several cases 
but more often have failed. Von Goidsenhoven and Appelmans* 
demonstrated a tumor weighing 135 gms. by peritoneal pneumog- 
raphy and this may prove a valuable aid. A large neoplasm was 
visualized by Beer et al* by perirenal insufflation of air. We have 
used this method several times to exclude adrenal tumor in unusual 


Fig. 6. Photomicrograph of tumor showing variability of cell structure and 
staining reactions. 


cases of hypertension. The possibility of bilateral tumors should 
always be kept in mind. 

Kalk and Bichner’*® were the first to produce attacks by deep 
massage of the neoplasm. This procedure led us astray, although 
it is possible that frequent repetition would have correctly indi- 
cated the side of the tumor. This we were loath to do because of 
the reputed vascularity and necrosis of these growths. They are 
well encapsulated, however, and the procedure may be of great 
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value if used with caution. We are aware of one instance. in 
which routine palpation of the abdomen resulted in a fatal seizure, 
the tumor being discovered at autopsy. When the condition is 
suspected, this danger can be minimized by starting with brief and 
light massage and allowing time for development of the attack 
before proceeding further. 

In two recorded cases the attacks were more severe and fre- 
quent when the patient lay on the affected side. The opposite was 
true in our case. It is not always a simple matter of compression 
of the tumor, and local vascular changes may play a role. Severe 
attacks were produced in our patient by changing his position from 


horizontal to upright on a tilting table, with no physical effort 
on his part. 


Treatment—Removal of the tumor abolishes the attacks of 
hypertension. No attacks have occurred after operation in any of 
the instances of successful removal. 

Von Goidsenhoven and Appelmans*® report the cases of Mayo,” 
of Shipley,*” and of Porter and Porter,** as completely cured 
seven and one-half, six, and four and one-half years respectively 
after operation. 

X-ray therapy has been unsatisfactory save for temporary im- 
provement in one case. 

The operative approach will necessarily vary in different cases. 
If the side of the tumor is known and if its size and position have 
been determined by palpation, x-ray or other procedures, there 
are many points in favor of extraperitoneal intervention by lumbar 
incision. When exploration is necessary to localize the tumor 
there may be advantages in employing a ventral midline incision 
which can be extended laterally to expose the lesion (Table I). 

Spinal anesthesia seems to be contraindicated and any degree of 
asphyxia should be avoided if nitrous oxide-oxygen mixture is 
used. Basal anesthesia with avertin along with small amounts of 
ether and nitrous oxide-oxygen mixture proved satisfactory in our 
case. 

Preparations for blood transfusion and intravenous glucose- 
saline injections should be made beforehand. The necessity of 
repeated blood pressure determinations during and after operation 
cannot be overstressed. In our case (Fig. 3) the periods of rising 
pressure were signals to the surgeon to desist until the pressure 
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began to fall. Inhalation of amyl nitrite was necessary to control 
one threatening rise of pressure. Manipulation of the tumor should 
be held to the minimum; the veins draining it should be ligated at 
the first opportunity. 


Management of Attacks—Severe attacks are a real cause for 
concern. The danger of cerebral hemorrhage, pulmonary edema 
or some other complication is ever present. 


The nitrites appear to be a logical choice to combat attacks. 
Their vasodilator action is peripheral and they antagonize the 
vasoconstrictive effect of epinephrine. Mayo” could note no 
benefit from “nitrites” and no improvement was seen in our case 
with a short trial of sodium nitrite. Persistent and adequate use 
of nitroglycerin or sodium nitrite might be helpful. It seems bet- 
ter, however, to use inhalations of the rapidly acting amyl nitrite 
for individual attacks that are of short duration. This proved 
effective in our case and in the cases of Shipley*’ and Labbe et al.”® 
The patient should be reclining to guard against snycope. Ergota- 
mine and various forms of sedatives have proved useless. Mor- 
phine caused some retardation and amelioration of attack in the 
case described by Landau et al.”? Frequent feedings of a high 


caloric diet seem indicated in view of the glycogenolytic action of 


epinephrine. Such feedings reduced the number and severity of 
attacks in our patient. 


These patients bear surgical and other procedures poorly. Child- 
birth, hemorrhoidectomy, local application of cocaine for tooth 
extraction, simple amputation of a gangrenous extremity and 
operation for the adrenal tumor itself have been responsible for 
death, preceded by the signs of shock and collapse. The blood 
pressure falls to very low levels, there is clammy sweat, pallor, 
thready pulse and tic-tac heart sounds. This may follow removal 
of the tumor or other unrelated trauma, or it may follow the 
ordinary hypertensive episodes with no trauma whatever. The 
mechanism of these episodes has been likened to the hypoparathy- 
roid tetany which may follow removal of a hypersecreting para- 
thyroid tumor. It has been suggested that the body, by long en- 
durance, has become relatively insensitive to hypersecretion of the 
gland and that sudden deprivation of the extra secretion results in 
a let-down. 
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In our case, shock appeared immediately after removal of the 
tumor and for a short period responded to epinephrine. Later, 
epinephrine and intravenous glucose saline had no effect but blood 
transfusion and administration of cortin were of immediate benefit. 
It may be that acute postoperative collapse is due to epinephrine 
deficiency and that the later and more persistent collapse is due to 
adrenal cortical deficiency. Transfusion has been effective in other 
cases and should not be delayed if epinephrine does not bring rapid 
improvement. 


Morbid Anatomy.—Rabin™* has given an excellent review of 
this and has collected interesting clinical data from thirty published 
cases. During fetal development the anlages of the adrenal 
medulla and other chromaffin tissues lie in the sympathetic gan- 
glions which are derived from the neural crest. The lateral migra- 
tion of these primitive cells (sympathogonia) is followed by differ- 
entiation along two lines, which has been plotted by Poll* as fol- 
lows: 

Sympathogonia 
| 


Sympathoblasts Pheochromoblasts 
Ganglion cells 





These tumors have often been called paragangliomas, a term de- 
rived from paraganglion—the embryonic origin of the entire sys- 
tem of ganglion cells and pheochromocytes. Since tumors of the 
mature sympathetic ganglion cell have been named ganglioneuro- 
mas it seems wise to name the tumors under discussion pheo- 
chromocytomas. 

They usually arise within the adrenal medulla, are benign and 
well encapsulated and do not metastasize. 

High vascularity along with a tendency to degeneration, necrosis, 
hemorrhage and cyst formation is the rule. Grayish white areas 
divide areas of congestion. The tumors vary in size from that 
of a pea to over a kilogram in weight, but are usually small. The 
size does not have any relation to the severity of symptoms. 

Microscopically, the tumors consist of sheets, columns, islands 
or acinous formations of large polyhedral cells which contain 
abundant, finely granular cystoplasm and a large nucleolus. They 
are variable in size and shape. Fat, lipoid’ and glycogen are usually 
absent in the cytoplasm but chromate salts are often reduced to 
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form fine brown granules of insoluble peroxide of chromium. 
This chromaffinity is characteristic and is presumedly due to the 
strong reducing action of the epinephrine contained within the 
cells. Hyaline intracellular inclusions are usually seen and are 
similar though larger than those seen in the normal suprarenal 
medulla. The capsule is usually tough and fibrous and delimits 
the tumor from the surrounding medullary tissue and from the 
cortex. For further details see Rabin®** and Belt and Powell.* 


Pathologic Physiology—On the evidence now available there 
seems little reason to doubt that these tumors form large amounts 
of epinephrine and that its entrance into the general circulation 
causes the hypertensive attacks. 

Several workers have assayed tumors, and have found large 
quantities of epinephrine. Kalk and Buchner’®* found 3 to 4 
gms. pr 100 gms. of tumor; Belt and Powell* 2 gms. per 100 gms. 
of tumor.* In the case reported by Kelly et al’? 0.13 gms. per cent 
of crystalline epinephrine was isolated from the tumor by Kendall. 
Beer et al’ have demonstrated a pressor substance in the blood 
during a hypertensive crisis. Venous blood was perfused through 
a rabbit’s ear and caused a marked pressor reaction which was 
abolished by ergotamine. Normal blood was without effect. Fol- 
lowing removal of the tumor no pressor substance could be de- 
tected in the patient’s blood. In the past, failure to recognize 
a pressor substance may have been due to inadequate method or 
to the rapid destruction of epinephrine in the body. It should be 
easier to demonstrate it in blood drawn from an artery rather than 
from a vein. 

A number of factors may cause a flooding of epinephrine from 
the tumor into the blood stream. These include exercise, posture 
or change of posture,® * *® *% 7% 4% 4% 48 deep abdominal pressure 
or massage.*® ** In a number of cases* *» *” ** ®% * attacks have 
tended to occur at definite times—often in the early hours of the 
morning, shortly after breakfast or associated in some way with 
fasting or the taking of food. This might be explained in two 


*The normal adrenal gland contains about 4 to 5 mg.*% The epinephrine content of 
other tumors was as follows: Fein and Carman™ 2.2 gms. per cent; ‘opken® 0.9 gms. 

r cent; Rabin™* 0.15 gms. per cent; Edward’ 0.39 gms, per cent; Labee, Azerad and 
iolle® 0.3 s. for entire tumor. Wells and oman* 1.0 gms. %; _ Pincoffs™ 
1.0 7. %; Burgess et al’ 0.35 gms. per cent. With the exception of the case of Baker 
and Rienhoff! in which only 0.0067 gms. was found in the entire tumor, and that of Binger 
and Craig’ in which more was found, all other determinations have shown large amounts 
of epinephrine. 
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ways: Epinephrine may accumulate during inactivity and later 
be discharged into the circulation; it may be secreted when the 
blood sugar is lowered by fasting or by discharge of insulin when 
food is taken. Both of these mechanisms exist normally and may 
operate in increased degree in these patients. During prolonged 
attacks serial determinations have shown large increases of blood 
sugar. In brief attacks it is difficult to sample the blood at the 
proper moment to demonstrate an increase. Of particular in- 
terest are the cases in which attacks resulted from anger, excite- 
ment or other emotional causes.*® *” ** °° 4» # 


Thus attacks may occur from pressure upon the tumor, local 
circulatory changes, humoral causes and stimuli from the central 
nervous system. Sometimes no immediate cause is found. Cases 
in which elevation of blood pressure persists for many hours point 
to a steady hypersecretion of epinephrine and stimulate thought 
concerning the general problem of essential hypertension. Hyper- 
cholesterinemia has been noted several times and has disappeared 
following operation. 

The spreading numbness, coldness and pallor of the digits, ex- 
tremities, nose and face is due to vasoconstriction. Mayo” de- 
scribed obliteration of capillary loops in the fingernail bed. In our 
case measurements showed a fall of skin temperature. 

The heart rate may increase or decrease during attacks. Although 
epinephrine increases the rate of the isolated heart by its direct 
action, this effect tends to be balanced in the intact animal or hu- 
man by the inhibitory effect of the cardio-depressor nerves as 
the blood pressure rises. The balance of these two factors de- 
termines the heart rate during an attack. The cardio-inhibitor re- 
flexes seem to be more affected by anesthesia than the direct accel- 
erating effect of epinephrine on the heart. During operation on 
our case a rise of blood pressure did not cause the usual degree 
of slowing of the heart (Fig. 3). The basal metabolic rate is 
usually elevated during or shortly after an attack due to the cal- 
origenic effect of epinephrine. No significant abnormality of the 
red blood corpuscles has been noted although a secondary anemia 
has been described in several cases. Moderate leukocytosis has 
been observed during attacks. In our case, an increase of leukocytes 
occurred due to a rise in a number of lymphocytic cells. 


Coarse tremor of the head, limbs or the whole body is common. 
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This little known effect of epinephrine is striking and deserves 
investigation. We have seen it often in other patients after 
therapeutic doses of epinephrine. It is associated with marked 
hyperreflexia and often with persistent clonus at ankles and patellze. 
It persists long after other evidences of epinephrine activity have 
disappeared. Recent studies by Schweitzer and Wright** throw 
some light on the possible mechanism of this curious effect. 


SUMMARY 


A case of paroxysmal hypertension, due to adrenal pheochromo- 
cytoma is described. The patient, a man of twenty-nine, had suf- 
fered attacks of increasing severity for eighteen months.  At- 
tacks lasted three to twelve minutes and were characterized by 
nausea, substernal distress, generalized and localized headache, 
tremor, pallor, numbness of extremities and were followed by ex- 
haustion. Attacks were produced by exercise, change of posture 
and abdominal massage. They were intensified during fasting and 
relieved by nourishment. During attacks there was a great rise of 
blood pressure, slowing of heart rate, disappearance of radial pulse, 
drop in skin temperature, lymphocytic increase in blood stream and 
glycosuria. In the intervals between attacks the blood pressure 
was normal and there was no cardiovasular abnormality. Plain 
roentgenograms, intravenous pyelography and massage over the 
adrenal glands failed to demonstrate the tumor. Exploration of 
the left adrenal region revealed no tumor. The opposite side was 
explored and an encapsulated pheochromocytoma the size of a golf 
ball (24 gms.) was removed from the adrenal medulla. An ex- 
tract of it contained a large amount of epinephrine (0.38 gms. per 
100 gms. tumor). No further attacks occurred following opera- 
tion and eleven months later the patient reports himself entirely 
well. 

Data are recorded from twenty cases which have come to opera- 
tion. Five patients died and fifteen were completely relieved. 
Evidence indicates that the paroxysms of hypertension are due to 
intermittent hypersecretion of epinephrine by the adrenal chro- 
maffin tumor. 
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Dr. Extprince L. Exrason (Philadelphia, Pa.): I would like 
to thank Dr. Alexander Randall for this privilege accorded by 
him and by you. 

I haven’t had much experience in this interesting condition. 
In fact, we are infants in the study of it, probably in swaddling 
clothes, so to speak. We have had only five or six operative cases, 
four of which I think might be of interest to you. They were 
of extreme interest to us from every standpoint, particularly be- 
cause we knew nothing about what we were doing until after we 
studied them, and then we couldn’t understand in all respects just 
what happened to the patients. 

The first patient fits in with one group of Dr. Cahill’s, a young 
lady who had the prettiest masculine build you would see on 
any track athlete, a full beard, amenorrhea since birth, had only 
menstruated once. She was sixteen years of age when Dr. Palmer 
and Dr. Lukins determined a right adrenal tumor. We removed 
it and the young lady recovered. In three months she started to 
menstruate and has menstruated regularly since. She developed a 
feminine build, and now she shaves only once every second day 
when she used to shave twice, and the hair on her trunk and her 
legs has practically disappeared. 

The interesting thing about this woman, to my mind, from the 
photographic standpoint was the loss of her beautiful masculine 
leg and the replacing of it by an ordinary feminine leg (laughter), 
not nearly so beautiful. 

The second case was a child of five, with a precocious develop- 
ment and a large tumor in the left subcostal region, the region of 
the left kidney. This case was in the Philadelphia General Hos- 
pital, and the genito-urinary surgeons objected to my having 
scheduled this case for a nephrectomy. Fortunately, we hadn’t 
completely studied the case and it was not put on the operating 
schedule. We postponed it and asked the genito-urinary men if 
they would study the case and take it over if they wished to. 
They took it over as an adrenal tumor, operated and found a nor- 
mal kidney and adrenal on the right side. They transferred 'the pa- 
tient back to us, and through a transperitoneal approach we re- 
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moved a tumor from the region of the hilus of the left kidney. 
This tumor was about the size of a tennis ball. At the post-mor- 
tem examination, this child was found to have a normal kidney 
and adrenal on each side, and the pathologists reported this tumor 
as an intrarenal gland, cortical in nature. 


The third case of interest was that of an angioblastoma. This 
patient is of interest purely from the diagnostic standpoint. She 
was a colored woman, aged thirty-six, admitted to the hospital 
with what looked like acute cholecystitis, characterized by upper 
abdominal pain, nausea, vomiting, with a history of a few days 
duration. She had also only 1,200,000 red blood cells and 26 
per cent hemoglobin. We thought of intra-abdominal hemorrhage, 
but this was ruled out. We watched her a few days, and I oper- 
ated upon her for acute cholecystitis, She did not have it, but 
she did have a black tumor mass behind her peritoneum. This 
was opened and a large, thick, black clot of about ten or twelve 
days’ duration was exposed. We did not know the origin of the 
hemorrhage. Twenty-four days later she died. At post-mortem 
she was found to have widespread, extensive metastasis of angio- 
blastoma type, in mesentery, diaphragm, kidneys, lungs, heart and 
pericardium, whereas twenty-four days previously there wasn’t 
a single evidence of metastasis in the abdomen. 


The fourth case, in brief, unfortunately gave us the same ex- 
perience that Dr. Cahill mentioned. This woman had the right 
adrenal removed. She was hypertensive, of the obese type, and 
although the operation went very nicely, she died on the fifth day 
with a temperature of 106 to. 107, despite the fact that her blood 
pressure was sustained at almost the normal rate. At postmor- 
tem examination, it was found that she had no demonstrable 
adrenal on the left side, and although we had left practically all of 
the adrenal on the right, removing a tumor of about three and a 
half centimeters, we thought we left enough adrenal to sustain 
life. Apparently she died of what we termed at that time “ad- 
renal shock.” 


Since these cases we have had quite a few hirsutism cases that 
have presented themselves as a result of an unfortunate experi- 
ence when one of these cases was given publicity in the public 
press. Subsequently, a lot of hairy women began to write in to 





DISCUSSION 157 


the hospital and our endocrine clinic began to get busy and needed 
more than one razor to keep up with the crowd. 


That is our interesting experience in this particular lesion, gentle- 
men. ae 


PRESIDENT RANDALL: Dr. Eliason, did you want to inquire in 
regard to diagnosis? 


Dr. Exiason: I would like to. When I sat down I acknowl- 
edged that we knew nothing about the condition, but failed to state 
that we had a catastrophe that I do think should be a matter of 
record in the question of air injection for diagnostic purposes. 

This woman, one of the obese type, had an air injection of some 
250 c.c. on her left side, and during the injection of the right side, 
the needle met blood. It was withdrawn, the blood removed and 
a needle inserted again, air suction applied to the plunger, no blood 
was noted, and air was then injected in the amount of 200 c.c. 
The patient suddenly collapsed, got markedly dyspneic, cyanotic, 
and the appearance of the skin looked very much like subcutaneous 
suggilations, particularly on the trunk and the hands. The pulse 
dropped to 40, and was very irregular. In about an hour the 
patient succumbed. 

This was the first catastrophe we had in the University Hospital. 
I don’t suppose we have done more than maybe forty or forty-five 
air injections all told. Although air injection is a simple pro- 
cedure, something serious can happen, and this is one case at 
least that resulted disastrously. I forgot to speak about this when 
I was on my feet before. I do think we ought to recognize that 
it isn’t, at least in our hands, a simple diagnostic procedure with- 
out danger. 


Dr. Wittiam E. Lower (Cleveland, Ohio): Some years ago, 
there was referred to our department at the hospital a child three 
and one-half years of age who had been menstruating regularly. 
She had well developed breasts and suprapubic hair, and the ques- 
tion of possible adrenal tumor was considered. That was before 
the days that we knew much about adrenal tumors or air injec- 
tions for diagnosis. I explored one side and found a large supra- 
renal gland but no tumor apparently, so I exposed the other side 
and found a similar condition. Not knowing exactly what to do 
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but feeling that these glands were larger than normal, I resected 
both suprarenals. The child stopped menstruating; and did not 
menstruate again until she was thirteen years of age Since then 
she has menstruated regularly and is about a normal child. Just 
what the condition was that disturbed this endocrine balance 
I don’t know, but all we did was to resect part of each suprarenal 
gland. 


Dr. Wittiam C. Quinsy (Boston, Mass.): Permit me to con- 
gratulate Dr. MacKenzie and Dr. Cahill, as well as our guest, Dr. 
Eliason, for their stimulating presentation of various aspects of 
disease caused by disturbances of the adrenal gland. The clinical 
phenomena caused by such may be quite varied in so far as they 
relate to disturbances of the cortex of the gland. The phenomena 
seen are frequently related to an increase in those physical charac- 
teristics significant of the male. You will remember a patient 
whose history I reported before this society, a boy whose career 
had been one of precocious development until the age of eleven, 
at which time he died of an inoperable malignant growth of the 
cortex of the adrenal gland. 

Instances such as Dr. Cahill has related in women are be- 
coming increasingly frequent in our clinic, largely because of the 
fact that the condition is productive of a marked increase in bodily 
hair, especially that of the face. Needless to say, this is exceeding- 
ly disturbing to women and they are eager for advice as regards 
its relief. 

Dr. Cahill’s communication illustrates brilliantly adrenal condi- 
tions which may be found under such circumstances. I wish to 
point out, however, that in such unfortunate individuals we must 
evaluate, as far as we can do so, the activity of all the endocrine 
glands as well as that of the adrenal. For instance, we know that 
in the acromegalic patient there is an enlargement of the adrenal. 
Furthermore, in those instances of pituitary adenoma demonstrated 
by Cushing, one sees almost the same picture as is seen in the pa- 
tients described by Dr. Cahill, except that possibly there may be 
less overgrowth of hair and a more definite accompaniment of 
increasing fat of the abdomen with its striz, leaving the legs and 
arms thin. There is no doubt in my mind that from such work 
as has been reported we are on the way toward a much more de- 
tailed understanding of these continuously perplexing cases. 
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As concerns Dr. MacKenzie’s communication, I assume that the 
tumor took origin in the medullary portion of the adrenal; namely, 
in the portion which in lower animals is called the “intrarenal 
body,” and is of nervous origin. 


Dr. QuinsBy: I reported three years ago the same happening 
which Dr. Eliason has just mentioned. We also had a catastrophe 
from diagnostic air injection. 


Dr. CAHILL: Three points are of major interest, the hormonal 
excretions up to the present, the findings necessary for diagnosis 
of tumor, and the immediate operative prognosis in hormonal 
tumors. 

The adrenal medullary hormone, epinephrine, was early identified 
and isolated, largely because of its concentration in the gland. 
Only recently have a number of substances been isolated from the 
cortex and they apparently are in the process of identification. 
Among the first was the male sex hormone, androsterone, and in 
cases of androtrophic symptoms, either from tumor or otherwise, it 
is excreted in the urine in relatively large amounts that apparently 
are an index of the degree of masculinization. As yet the sub- 
stances responsible for the other metabolic changes have not been 
identified. 

In order to establish the diagnosis or to rule out a tumor, we 
have used air injection radiographs in approximately 140 cases. 
Filtered air introduced below the twelfth rib, near the edge of the 
erector spine diffusing under the tranversalis fascia, outlines the 
outside of the renal fatty capsule and enables the adrenal to be 
visualized by x-ray. After injection the air is diffused by exercise 
or by manual manipulation. Radiographs taken twenty-four hours 
or more afterwards may clearly show the fascial planes. In the 
proceeding, the risk of air embolus is small, if care is taken to 
avoid penetration of a blood vessel. This can be done by aspira- 
tion after each movement of the needle. If blood was obtained 
by us no air injection was made, but the procedure was post- 
poned and injection made again several days later. None of our 
adrenal air injections had any complications. I know of two 
fatalities, one from air embolus where a large infiltrating retro- 
peritoneal tumor was injected and the second from a coronary 
occlusion at the time of the procedure. With the exception of 
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exploration, this method up to the present appears to be the best 
to estimate the anatomy of the adrenal glands. 

An adrenal tumor causing mainly sex changes apparently does 
not upset the opposing adrenal, if present, and operative removal of 
the tumor is without much disturbance. When other metabolic 
changes occur, operative removal is hazardous, although there 
is hope that experimental data may suggest preoperative therapy. 

When the described syndromes are present without tumor, actual 
proof of the causation is as yet undetermined, although the adrenal 
is known to play some important part in the changes. 


Dr. MacKenzie: We have done quite a number of airgrams 
(perhaps too many) with only one casualty. We have used the 
filtered air. We have used carbon dioxide, but filtered air is the 
favorite. We have often seen the injection very much as Dr. 
Cahill says, and we have often seen the best airgrams seven days 
after injection; perhaps you have the same experience. Often 
the one that comes quite late will either partially contradict or 
confirm the ones that were more doubtful in the early stage. 

Coming back to one of our medullary tumors: Those medul- 
lary tumors in the literature are found all the way down to the 
gonad region just as the cortical portion is, and several tumors 
have been found quite below the kidney. But in the second case, 
a little girl of six was a delicate little creature and supposed to be 
somewhat temperamental and a neurologic patient. After building 
her up quite carefully, it was decided to do an airgram, but as 
previously, with a hypodermic of morphia of one-eighth, the punc- 
ture of the needle caused her blood pressure to go up and later she 
went into profound shock. Nobody wanted to do an airgram, so 
the whole family gathered around, including the medical men, and 
the needle was injected in the proper place. It went in very slowly, 
and by the time she had about a fifth of the ordinary dose she said 
she felt some fullness in the side. The needle was withdrawn and 
she was dead in fifteen minutes. 

A complete autopsy was done at once. No vessel was found 
where the needle had entered. 





MULTIPLE PRIMARY CANCERS 


HERMAN L. KRETSCHMER, M.D. 
Chicago, IIlinois 


The subject of multiple primary malignant neoplasms is of 
great interest to the surgeon for the following reasons: first, he is 
faced with the surgical management of two primary malignant tu- 
mors instead of one; second, it may mean one or two major surgi- 
cal procedures, depending on the location of the tumors; in the 
third place, the surgeon is faced with the problem of obtaining a 
cure of two or more malignant tumors in the same patient. The 
fourth problem that presents itself to the surgeon is the question 
of pathology: he must determine by careful histological study 
the exact nature of the tumors, so that he can present evidence 
showing that he is actually dealing with two different independent 
malignant tumors. 

Not only is this subject of great interest to the surgeon but it 
is equally interesting to the pathologist and to all students of the 
cancer problem. 

Multiple primary malignant tumors occurring in the same pa- 
tient may be classified in two groups: in the first group are cases 
in which the tumors are present when the patient comes under ob- 
servation. In the second group are cases in which multiple malig- 
nant tumors occur in succession, that is, the patient has been cured 
of one malignant tumor and subsequently has developed a second 
or even a third tumor. In other words, in the first group the pa- 
tient has multiple malignant tumors present at one and the same 
time, and in the second group the patient has multiple tumors 
which are not present at the same time but develop in succession. 

This paper is based on my personal experience of five cases. 
A case of multiple primary malignancy, previously reported by 
Heckel and myself, in which a male had a carcinoma of the urin- 
ary bladder and a primary carcinoma of the breast is not included. 
In four of them the tumors were present at one and the same time, 
and in the fifth case the patient belonged to the second classification 
as mentioned above. As far as the genito-urinary tract is con- 
cerned, one may state that the occurrence of multiple primary 
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tumors in the genito-urinary tract is uncommon in comparison with 
the frequency of occurrence in other parts of the body, e.g., the 
gastro-intestinal tract; this is evidenced by a review of a large 
series of cases that have been reported. 

Thus, Hurt and Broder, in their publication, reported a series 
of seventy-one cases, in which there were only three cases where 
one or both of the tumors occurred in the urinary tract. 

There seems to be an increased interest in this subject, both 
by the surgeon and pathologist, as evidenced by the rather sharp 
increase in the number of publications dealing with this subject. 

Before discussing this subject in detail I wish to present the 
following five cases: 


Case 1.—(a) Epidermoid Carcinoma of the Urinary Bladder; (b) 
Adenocarcinoma of the Prostate Gland With Extension Into the Wall 
of the Seminal Vesicles. 

F. S., male, aged eighty-one years, was admitted to the Presbyterian 
Hospital, December 5, 1937. 

Complaints on admission were hematuria, nocturia, frequency, nau- 
sea, vomiting, great weakness, and loss of weight. 

The patient stated that he was obliged to arise once a night for a 
great many years. Three months ago he had a very severe attack of 
hematuria. With his first attack he passed large blood clots. As a rule 
the bleeding persisted for two or three days. Subsequently, he had 
ten or twelve attacks of hematuria. 

At this time the nocturia rapidly increased; whereas heretofore he 
was obliged to arise only once at night, he now was obliged to get up 
from four to six times. Since the onset of the hematuria he had no 
appetite and had lost 35 pounds in weight. He complained of a marked 
slowing of the urinary stream and great hesitation, so that he was 
obliged to wait for as much as one or two minutes before he could get 
the stream started. For the past six weeks, he stated, he has had 
swelling of the ankles and legs. 


Physical Examination.—The patient was an exceedingly pale, weak, 
and very poorly nourished white male. There were several small 
pedunculated masses, the size of peas, in the roof of the mouth at the 
junction of the hard and soft palate. Examinations of the head, and 
neck showed no abnormalities. There was a bilateral inguinal hernia. 
The external genitalia were negative except for a left-sided epididy- 
mitis. 

Rectal examination revealed external hemorrhoids. Sphincter tone 
was good. Prostate was enlarged (3 to 4 plus); the surface very ir- 
regular and nodular, and the consistency stony hard. In the right lobe 
there was an area very hard, nodular, and raised above the surface of 
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the gland. Both seminal vesicles were hard and thickened and rolled 
under the finger. 

There was moderate edema of both ankles. 

Residual urine: 350 c.c. 

Urine: Albumin, white blood cells, and occasional red blood cells. 
Sterile on culture. 

Blood: 2,900,000 red blood cells; 10,000 white blood cells; hemo- 
globin, 52 per cent. Blood chemistry: urea nitrogen, 133.4; creatinine, 
6.0; non-protein nitrogen, 148.2. Blood pressure: systolic, 155; di- 
astolic, 80. 

The electrocardiogram was within normal limits. 

Roentgen-ray examination revealed no stone; no evidence of bone 
metastases. There was some lipping between the margins of the lum- 
bar vertebre. 


Intravenous pyelograms showed no visualization of media from 
either kidney. 


A cystogram showed a small contracted bladder with multiple cel- 
lules. 

Cystoscopic examination was made on December 7, 1937. The re- 
sectoscope was introduced with some difficulty because of an obstruc- 
tion in the prostatic urethra. The bladder was filled with very large 
blood clots and it was necessary to remove them with the Bigelow 
evacuator. Many necrotic masses of tumor tissue were removed at 
this time. Examination of the bladder with the cystoscopic telescope of 
the resectoscope showed a very large necrotic tumor that was more 
or less papillary in appearance. Because of the size of the tumor and 
the bleeding it was difficult to determine the exact point of origin of 
the tumor. Examination of the prostatic urethra showed irregularities 
and several bleeding points. All the bleeding points in the prostatic 
urethra and all bleeding points that could be located in the bladder 
tumor were fulgurated. 

Histologic examination of the pieces of bladder tumor that were ob- 
tained from the wash water showed epidermoid carcinoma of the 
urinary bladder (Fig. 1). 

Repeated chemical studies of the blood : 


During the patient’s stay in the hospital he was given several blood 
transfusions, intravenous administrations of glucose, and alkaline diu- 
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retics. Urethral catheter drainage was instituted. His temperature 
varied from 98.3 to 102 degrees. 

Because of the severe bleeding repeated fulgurations were carried 
out. The question of the advisability of performing a suprapubic cys- 
tostomy was discussed at various times, but was thought inadvisable be- 
cause of his poor condition. 

The patient died on December 26, 1937. 

The autopsy was performed by Dr. Carl Apfelbach and the anatomic 
diagnosis was as follows: carcinoma of the urinary bladder; carci- 
noma of the prostate; chronic prostatitis and periprostatitis; bilateral 
hydroureter and bilateral cystoureteropyelitis ; bilateral pyelonephritis ; 
acute bronchopneumonia ; bilateral acute fibrinous pleuritis ; generalized 
anasarca ; generalized anemia; retrogressive changes in the liver and 
pancreas; atrophy of the spleen; healed bilateral apical tuberculosis 
with adhesions ; diverticulosis coli; generalized arteriosclerosis ; benign 
nephrosclerosis ; marked visceroptosis; disseminated long-since healed 
scars in the peritoneum; hypertrophy of the left ventricle. 


Gross Description—tThe posterior wall and part of the lateral wall 
of the bladder were occupied by a fungating mass of yellowish tissue. 
The prostatic urethra was of normal form. The prostate gland was 
enlarged and very hard. On the cut surface, islands of bright yellow 
tissue with the appearance of normal hypertrophic prostatic lobules 
were seen. Between them there was unusually dense white fibrous 
tissue. An unusual amount of thard white tissue extended posteriorly 


and involved the lower portions of the seminal vesicles. 

The histologic examination of the urinary bladder showed epider- 
moid carcinoma. Sections made from the prostate gland showed the 
presence of adenocarcinoma of the prostate (Fig. 2). 


Case 2.—(a) Carcinoma of the Urinary Bladder; (b) Hyperne- 
phroma (Right Kidney). 

R. W. B., male, aged sixty-one years, was admitted to the Presbyte- 
rian Hospital, December 25, 1936. 

The patient stated that seven years ago he had a suprapubic cystos- 
tomy and surgical diathermy for a tumor of the bladder. In January, 
1936, he had a return of his old symptoms and fulguration was done 
through the cystoscope (elsewhere). 

In August, 1936, he had constant burning pain in the perineum, 
which would often be accompanied by urgency. This was associated 
with great frequency of urination, so that he usually would void every 
ten minutes during the day and three or four times at night. The fre- 
quency gradually became less as did also the burning until he voided 
only once or twice an hour. After two weeks he noticed that the urine 
was bloody. At the time of admission the urine was still bloody, the 
burning was not severe, and the frequency occurred every one or two 
hours during the day and three times at night. 
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Fig. 1. (above) Case 1. Carcinoma of bladder. Note infiltration of muscle 
layers by epidermoid carcinoma. 


Fig. 2. (below) Case 1. Adenocarcinoma of prostate. 
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Physical Examination.—The patient was a small, well-nourished, 
white male, apparently in good health. The right eye was absent. Ex- 
amination of the head, neck, chest, and lungs revealed no abnormali- 
ties. The heart had a slight systolic murmur at the apex. Abdomen was 
normal. External genitalia were normal. 


Rectal examination revealed a moderate enlargement of the prostate 
(one plus); it was soft, smooth, and elastic, the right lobe slightly 
larger than the left, and tender. The seminal vesicles were soft. There 
were no signs of carcinoma. 

There was no residual urine. 

Urine: Albumin, blood, and pus. Cultures were sterile and no tu- 
bercle bacilli were found. 

Blood: 3,880,000 red blood cells, 8,200 white blood cells, hemoglobin 
72 per cent. Blood pressure systolic, 155; diastolic, 80. 

Roentgen-ray examination showed the kidney outlines to be of nor- 
mal size and position. There were no areas of increased density sug- 
gesting stones. There was slight lipping from the margins of the lum- 
bar vertebrz on an arthritic basis, but no evidence of bone metastases. 
Intravenous pyelograms: Both right and left pyelograms were nor- 
mal. 

A cystogram showed a filling defect on the right side of the bladder. 

Cystoscopic examination on December 26, 1936, revealed multiple 
papillary tumors which varied in size from a lima bean to the size 
of a plum. The largest tumor was on the left lateral wall, and the sur- 
face was necrotic. In the dome were two necrotic tumors about the size 
of unshelled almonds. On the right lateral wall were several papillary 
tumors. On the base of the bladder were four papillomata, varying in 
size from a pea to an unshelled hazel nut. In the region of this group 
were several groups of smaller papillomata which protruded a small 
distance above the mucous membrane. Because of the presence of these 
necrotic tumors and a filling defect in the cystogram, a diagnosis of 
carcinoma was made. There was slight lateral lobe hypertropy of the 
prostate with a median commissure. 

On December 28, 1936, under sacral anesthesia, the tumors were re- 
sected and fulgurated with a McCarthy resectoscope, and at this time 
a resection of the prostate was done. 

Histologic examination of the pieces removed from the bladder indi- 
cated papillary epidermoid carcinoma (Fig. 3) ; of the section removed 
from the prostate, benign adenoma. 

Following the operation the patient developed acute pyelitis. He 
was discharged from the hospital on January 11, 1937. 

Second admission to the hospital was on February 15, 1937, because 
of bladder spasms and the passage of large blood clots. Bladder spasms 
were severe, accompanied by a great deal of pain. The tumors were 
again fulgurated. 

After his discharge from the hospital in February, the patient was 
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fairly comfortable for about four weeks, at which time his symptoms 
returned. He experienced pain on urination, great frequency, both 
day and night, and imperative urination; some pain and aching in the 
rectum. During this period he lost 10 pounds in weight. 


Fig. 3. Case 2. Epidermoid carcinoma of bladder. 


There was no change in the physical examination. Rectal examina- 
tion: slight tenderness of the prostate. Examination of the urine: 
albumin, many white and red blood cells. Cultures: B. Coli communis. 
Blood examination: 3,880,000 red blood cells, 10,400 white blood cells, 
and hemoglobin 68 per cent. Blood chemistry: urea nitrogen, 8.7; 
creatinine, 1.3; non-protein nitrogen, 28.6. 

Because of recurring attacks of bleeding, great frequency of urina- 
tion and the presence of severe pain that could not be controlled with 
morphine, the patient was advised to have a suprapubic cystostomy 
and surgical diathermy of his tumors. 

A preliminary blood transfusion was given before the operation. 

A suprapubic cystostomy and surgical diathermy were done on April 
9, 1937; 7,200 milligram hours of radium were given. 

Sections of the tumor removed at this time showed, on histologic 
examination, papillary carcinoma of the urinary bladder. 

Following his discharge from the hospital he gained in weight and 
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had a comfortable summer. In the autumn pain returned, gradually 


increasing in severity, and severe bladder spasms developed. The de- 
sirability of total cystectomy with transplantation of the ureters into 


Fig. 4. Case 2. Hypernephroma in upper pole of kidney. 


the skin was suggested. The patient decided to re-enter the hospital and 
be operated on. 
On December 13, 1937, a complete cystectomy, with removal of the 
prostate and transplantation of the ureters into the skin, was done. 
For one week following the operation, the patient ran a smooth and 
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uneventful convalescence. On December 20, there was evisceration and 
this was repaired. At the time this was done, evidence of peritonitis 
was present. For one or two days he was comfortable and then devel- 
oped generalized abdominal tenderness, fever, and pain. This was fur- 


Fig. 5. Case 2. Hypernephroma. 


ther complicated by the development of pulmonary congestion which 
was a progressive thing and finally the lungs began to be filled with 
moisture so that coarse moist rales were heard throughout the lung 
fields. A diagnosis of bronchopneumonia was made. The patient died 
on December 25, 1937, death being due to generalized peritonitis and 
acute bronchopneumonia. 

The autopsy was performed by Dr. Carl Apfelbach. The diagnosis 
was: carcinoma of the urinary bladder; hypernephroma of the right 
kidney (Fig. 4) ; bilateral hydroureter ; bilateral pyelitis ; bilateral pye- 
lonephritis; multiple scars in both kidneys; tortuosity of right ureter 
with ureteritis in distal portion; pyogenic abscesses of base of right 
kidney; generalized peritonitis with adhesions; thickened white gall 
bladder wall with one large cholesterol stone; generalized arterioscle- 
rosis; pulmonary edema with gross fluid in pleural cavity; aspiration 
bronchopneumonia ; old healed pleuritis of left apex with adhesions; 
thickening of pleura of right apex ; enlarged tracheobronchial and hilar 
lymph nodes; acute dilatation of stomach; paralytic ileus; old healed 
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scar in right myocardium; generalized sclerosis of coronary vessels ; 
cloudy swelling of liver and pancreas; old healed collar incision; un- 
healed subumbilical incision ; healing stab incisions in both lower quad- 
rants ; right incision infected. 

Histologic examination of the small remnants of tumor in the bladder 
indicated papillary carcinoma. 

Examination of specimens removed from the kidney tumor showed 
hypernephroma (Fig. 5). 


Case 3.—(a) Carcinoma of Prostate; (b) Papillary Epidermoid 
Carcinoma of the Urinary Bladder. 


E. M., male, aged seventy-nine years, was admitted to the Presbyte- 
rian Hospital, November 21, 1937, referred by Dr. F. W. Allin. 

The complaints on admission were frequency, nocturia, dysuria, 
hematuria, and difficulty in starting the urinary stream. The patient 
stated that during the previous year he had suffered from difficulty in 
starting his stream. He also suffered from frequency of urination 
about every two to three hours throughout the day. Burning was asso- 
ciated with urination and on several occasions some gross blood was 
passed. There were chills and fever. 


Physical Examination: The patient was a well-nourished male, ap- 
parently not ill. Examination of the head, neck, chest, heart, abdomen, 
and external genitalia revealed no abnormalities. 

Rectal examination showed the prostate moderately enlarged (2 
plus). The surface was smooth, not nodular, borders sharply defined ; 
consistency markedly increased. Although the prostate was not nodu- 
lar but was very hard, a tentative diagnosis of carcinoma was made. 

Residual urine: Six ounces. 

Urine: Pus, red blood cells, and a trace of albumin. No organ- 
isms on culture or smears. 

Blood : 4,500,000 red blood cells ; 7,000 white blood cells ; hemoglobin 
85 per cent. Blood chemistry examination: urea nitrogen, 21.4; creati- 
nine, 1.5; non-protein nitrogen, 40.2; urea chloride, 24. Blood pressure : 
systolic, 150; diastolic, 90. 

Phenolsulphonephthalein test showed an output of 70 per cent in 
one and one-half hours and the time of appearance was eleven minutes. 

Electrocardiogram revealed coronary disease, marked left axis devia- 
tion, and myocardial damage. 

Roentgen-ray examination showed the kidney outlines to be normal 
in size and position. There were no areas of increased density suggest- 
ing stones. There was marked lipping from the margins of the 
lumbar vertebrz on an arthritic basis, but no evidence of bone metas- 
tases. 

Examination with the cystoscope and the resectoscope was done on 
November 23, 1937, under sacral anesthesia. A large papillary 
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Fig. 6. (above) Case 2. Papillary epidermoid carcinoma of prostate. 


Fig. 7. (below) Case 2. Papillary epidermoid carcinoma of bladder. 
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tumor was seen on the left lateral wall of the bladder above the left 
ureteral orifice. Prostatic tissue completely surrounded the internal 
ureteral orifice, irregular at the base. Pieces of the large papillary 
tumor were removed with the loop for histologic study and the tumor 
was fulgurated. A resection of the prostate was carried out. 

Pathologic diagnosis of the tissue removed from the prostrate was 
adenocarcinoma ; and of the tissue removed from the bladder, papil- 
lary epidermoid carcinoma. 

After an uneventful convalescence the patient was discharged 
December 3, 1937. 

Deep x-ray therapy was advised and carried out after his discharge 
from the hospital. 

He was readmitted March 25, 1938, because of frequent urination 
both day and night, severe burning and pain on urination, constant 
suprapubic and perineal pain, and blood in the urine. Because of the 
great severity of symptoms a permanent suprapubic cystostomy was 
done. Papillary tumors on both lateral walls were fulgurated and 
100 milligrams of radium were inserted into the base of the bladder. 
A total of 3,000 milligram hours of radium was given. Following 
the cystostomy, the patient’s temperature returned to normal and 
remained so. Following the operation a diarrhea developed which 
was very severe, so that he had a bowel movement every fifteen to 
twenty minutes. This was controlled by opiates and bismuth powders. 
A gastro-intestinal study, including proctoscopic examination, stool 
examinations, and colon fluoroscopy, showed no possibility of another 
neoplasm. The stools showed considerable pus, and the rectal and sig- 
moid were markedly edematous, red, and congested. At the present 
time the patient’s bowel condition is much improved. He continues 
to have slight pains at the head of the penis at times. 


Case 4.—(a) Carcinoma of the Prostate; (b) Epithelioma of the 
Ear. 


C. C., male, aged eighty-two years, was admitted to the Presby- 
terian Hospital, October 29, 1931, on the service of Dr. Ralph C. 
Brown. 

The complaints on admission were as follows: For many years 
the patient has had a skin cancer on the left ear. He has had a 
course of radium treatments with some improvement in the cancer. 

For the past five years he has had frequency of urination, both 
day and night, that has grown progressively worse. During this 
time there was a gradual diminution in the size ‘of the urinary stream 
and he had great difficulty in starting it. About a year and half 
ago pain developed in the right hip, more or less constant, and recently 
has increased in severity. During the past year he has complained 
of an increasing weakness. 

For about two or three years he has had pain in the right upper 
quadrant of the abdomen, dull in character, and localized. 
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Physical Examination.—The patient had a skin cancer of the left 
ear. Lungs were normal. Heart: The borders were within normal 
limits, tones clear, regular, no murmurs, excellent quality. Abdomen: 
The descending sigmoid and colon were readily palpable and there 
was a moderate swelling in the region of the bladder. 

Rectal examination showed good sphincter tone. The prostrate 
was enlarged one plus, not painful on examination, and its consist- 
ency was described as of stony hardness. 

Urine: Many pus cells and the cultures showed a group of Gram- 
negative rods (Eberthella). 

Blood: Red cells 5,110,000; white cells, 9,100; hemoglobin, 90 
per cent. Blood pressure: systolic, 108; diastolic, 66. Blood chem- 
istry normal. 

Roentgen-ray examination revealed multiple irregular areas of in- 
creased density in the right upper quadrant between the second and 
third lumbar vertebre. A set of intravenous pyelograms showed 
the presence of a very large hydronephrosis on the right side and 
in the outlines of the intravenous pyelogram were seen the previously 
seen stones. Left pyelogram was normal. There was a rather large 
sella with heavy skull vault and large sinuses. Changes in the pubic 
bones were compatible with metastases. 

Cystoscopic examination revealed a moderate cystitis, mild trabecu- 
lation of the bladder and many superficial diverticula. There was 
a large median bar, marked thickening of the interureteric ligament 
and some shortening of the trigone. 


Clinical diagnosis was multiple calculi in the right kidney with a 
right-sided hydronephrosis, carcinoma of the prostate with bone 
metastases, chronic cystitis, chronic fibrous myocarditis, generalized 
arteriosclerosis, epithelioma of the ear. 


Because of the severity of the urinary symptoms a transurethral 
resection was advised, but was refused by the patient. 


He was again admitted to the hospital on June 6, 1932. There 
was marked increase in his urinary symptoms. He had a great deal 
of pain both during and after urination, a great deal of difficulty in 
getting the stream started, and he had lost weight. 


Rectal examination showed a definite increase in the size of the 
prostrate, and the consistency was stony hard. 

Residual urine, six ounces. 

Roentgen-ray examination showed an increase in the metastatic 
areas in the bones. 

On June 14, 1932, a transurethral resection under sacral anesthesia 
was done. The patient ran a smooth and uneventful convalescence 
and was discharged from the hospital on June 28, 1932. The pieces 
of tissue which were removed showed adenocarcinoma of the prostate. 

The patient entered the hospital for the third admission on May 
14, 1933. He stated that he had complete relief for ten months fol- 
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lowing the resection. Two months before his present admission the 
symptoms returned and rapidly became worse. In addition to the 
urinary symptoms there was great pain in the sacrum and in the 
upper part of the right leg. Examination at this time showed the 
persistence of the skin cancer on the left ear, which was still draining. 
The external genitalia were normal. Rectal examination showed the 
prostatic bed to be smooth, flat, very hard, and slightly tender. 
Blood pressure and blood chemistry were normal. Because of great 
urgency and pain on urination, a second resection was done on May 
15, 1933. 

Sections removed again showed, as did the previous sections, the 
presence of adenocarcinoma. 

Following the resection the patient had an uneventful convalescence. 
Twelve days after the operation some shortness of breath and pain 
in the chest developed. Examination by Dr. Ralph C. Brown showed 
a small area of bronchial breathing in the right lateral lobe. A 
diagnosis of pneumonia was made. 

The patient died on June 3, 1933. Permission for an autopsy was 
not granted. 


Case 5.—(a) Papillary Carcinoma of the Bladder; (b) Adenocarci- 
noma of the Prostate; (c) Adenocarcinoma of the Colon. 


Dr. J. B. B., aged sixty-nine years, first entered the Presbyterian 
Hospital, September 17, 1923. Previous history was irrelevant. 

Complaints on admission were hematuria and burning on urination. 
Three months before admission to the hospital the patient noticed 
gross blood in the urine. He stated the blood was present at the 
beginning of urination and until the act was completed. He had 
two attacks of hematuria, the urine being grossly bloody. Burning 
on urination three weeks before entering the hospital was described 
as mild and not continuous. 


Physical Examination.—The head, neck, heart, and lungs were nor- 
mal. Liver and spleen were not palpable. Kidneys were palpable; 
normal in size. External genitalia were normal. Prostate was normal 
in size and in consistency. 

Blood: Red cells, 4,480,000; leukocytes, 10,800; hemoglobin, 80 
per cent. Blood pressure, systolic, 138; diastolic, 80. Wassermann 
findings were negative. Blood chemistry: urea, 48; uric acid, 7.6; 
creatinine, 1.4; nonprotein nitrogen, 43. 

Urine: Albumin and 30 leukocytes per cubic millimeter. Cultures: 
staphylococcus albus. 

Roentgen-ray examination revealed no stone in the urinary tract. 

Cystoscopic examination revealed a tumor, the size of a walnut, 
located behind and above the left ureteral orifice. On the anterior 
surface of the tumor there was an area of ulceration. There was 
no evidence of cystitis. Small pieces of tumor were removed with 
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a cystoscopic rongeur for histologic examination. Pathologic diag- 
nosis: papillary carcinoma. 


The patient was advised to have a suprapubic and a wide resection 
of the tumor. 


Operation—On October 12, 1923, a suprapubic cystostomy was 
done. Examination of the tumor at the time of operation showed 
the previously described areas of ulceration and necrosis. Wide re- 
section of the tumor was carried out. The patient had an uneventful 
convalescence and was discharged on November 4, 1923. 

Histologic examination of the pieces of tumor indicated papillary 
carcinoma. 

The patient was asked to report for cystoscopic examination at 
regular intervals. During a period of eight years, from January 29, 
1924, to February 22, 1932, many cystoscopic examinations were 
made and none showed any sign of tumor. 

The patient reéntered the hospital on February 22, 1932, for a 
check-up. At this time the general physical examination revealed 
no abnormalities except for an increase in blood pressure, which was 
190 over 90. 

Rectal examination showed the prostate to be slightly enlarged, very 
hard in consistency, and the surface decidedly irregular. A diagnosis 
of carcinoma of the prostate was made. 

Cystoscopic examination showed no sign of a tumor in the bladder. 

The patient, subsequently, entered the Mayo Clinic in July, 1934, 
and at this time the diagnosis of carcinoma of the prostate was 
verified and a transurethral resection performed. The pathologist’s 
examination of the removed tissue revealed adenocarcinoma. A sec- 
ond resection was done in September, 1935. The patient subsequently 
developed a total obstruction of the bowel, for which Dr. C. W. 


Mayo performed a resection of the colon. The pathologist’s report 
showed adenocarcinoma, grade 2. 


When it became evident to the older clinicians that it was pos- 
sible for a patient to have two or more independent primary neo- 
plasms, it was imperative, in order to establish this on a rational 
basis, to set up certain criteria which were to be met and which 
were to be fulfilled in order to establish the fact that the patient 
really had two independent primary neoplasms. The first criteria 
for multiple malignancies were the postulates of Billroth, which 
were as follows: (1) Each tumor must have an independent his- 
tologic appearance; (2) the tumors must arise in different loca- 
tions; and (3) each tumor must produce its own metastases. To 
these postulates, Mercanton added a fourth to the effect that, fol- 
lowing operative procedure, the patient must remain free of the 
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disease, thus demonstrating that the growths were independent, 
since had either one been a metastasis it would be reasonable to 
assume the presence of other metastases, and the patient would not 
remain free from evidence of the disease. 

Although it would seem that these postulates are somewhat easy 
of fulfillment, the adverse criticism has been that adherence to 
them would result in gross error. Nevertheless, they have received 
so much consideration and discussion recently, possibly due to the 
interest manifested by both clinicians and pathologists, that the 
advisability of presenting some of these criticisms is apparent. 
However, before presenting the various discussions, I should like 
to call attention to the difficulty in meeting thé third postulate. In 
the first place, the patient may come under observation early in the 
course of the disease, long before metastases have had time to 
develop. In the second place, the metastases may be so insignifi- 
cant that they cannot be demonstrated clinically. If the various 
cancer campaigns advising the public to seek advice early are to be 
a benefit or perhaps have already been a benefit, then the patient 
theoretically should come in before the metastases have developed 
or before they can be demonstrated. Because these postulates have 
received a great deal of consideration in recent times it might be 
well to present briefly some of these opinions. 

Seecof criticizes Billroth’s postulates as follows: 


1. Difference in histologic appearance.—(a) The presence merely 
of different histologic appearance is of little value because of 
the possible change of type cell in metastases and regional or 
local recurrences, especially after biopsy or treatment. (b) On 
the other hand, the absence of different histologic appearances may 
be of little value on the negative side, because in “system” and 
“paired organ” instances there may be multiple foci with the same 
type cell. 


2. Different points of origin—(a) That they are found in dif- 
ferent locations may be of little value because of possible error in 
misjudging a metastatic focus in an apparently definite case, espe- 
cially when the change in type cell is marked. (b) In the absence 
of different locations a case might well be ruled out were it not 


for the group of mixed tumors, the so-called sarcocarcinomata, a 
much disputed group. 
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3. Each must produce its own metastases—(a) When each 
primary focus produces its own metastases the case is definitely 
one of multiple primary neoplasms. To prove that the second ap- 
parently primary focus is not a “changed” metastasis from the first 
may not be. possible in a given case by our present methods. 
(b) Multipte primary malignant tumors may exist without demon- 
strable metastases. 

Warren and Gates observe that adherence to Billroth’s third 
postulate would rule out a very large number of cancers, and as 
our knowledge of cancer has increased and as our confidence in 
distinguishing between primary tumor and metastasis has grown, 
there has been a steady liberalization of these requirements. This, 
they add, has made for accuracy rather than for inaccuracy, as 
the former criteria resulted in a falsely low incidence. In their 
study, Warren and Gates adopted the following stipulations: 
Each tumor must give a definite picture of malignancy, each must 
be distinct, and the probability of one being a metastasis must be 
excluded. 

Hurt and Broders, in their study, follow the criteria of Goetze 
as advocated by Hanlon. These are: (1) The tumors must have 
the macroscopic and microscopic appearance of the usual tumors 
of the organs involved; (2) exclusion of the probability of one 
tumor being a metastasis must be certain; and (3) the diagnosis 
may be confirmed by the character of the individual metastasis. 


In the diagnosis of multiple malignancy the exclusion of the pos- 
sibility of the second neoplasm being a metastasis may, at times, 
be one of the most difficult problems. 

The group of cases that form the basis of this report are all 
cases of multiple primary malignant tumors of the genito-urinary 
system with the exception of Case 4. As a rule, multiple tumors of 
the genito-urinary tract occur less frequently than multiple tumors 
in other systems, of which the gastro-intestinal system heads the 
list. However, in view of the fact that one of the tumors may 
be located in the urinary system and another in another system 
as was the case in a patient previously reported in which one 
tumor was located in the bladder and the other in the male breast, 
it may be well to bear this possibility in mind. In other words, 
when patients have a malignant tumor of the urinary tract they 
may also have another malignant tumor elsewhere; therefore, it 
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is necessary to discuss in this connection some of the difficulties in 
the diagnosis of multiple malignancies in other systems besides 
the urinary tract. 

The reports of multiple malignancies in the breasts are open to 
criticism, the probability of metastasis from the one breast to the 
other breast being so strong. ‘“That the breast may be the site of 
independent multiple carcinoma cannot be denied, but proof of true 
multiplicity is extraordinarily difficult.” They feel that most cases 
where primary gastric and primary ovarian cancers are reported 
should be discarded “owing to the great ease with which gastric 
carcinomata metastasize to the ovaries.”” They discard most re- 
ports of multiple ovarian tumors due to difficulty in differentiating 
between multiple origin and metastasis in such cases. They feel 
that numerous cases of carcinosarcoma, particularly of the thyroid, 
are open to suspicion. They omit reports of types of malignancy 
known to be multiple under ordinary circumstances, such as mye- 


loma and those frequently multicentric in origin as carinoma of 
the liver. 


Warren and Gates are uncertain as to whether certain skin carci- 
nomata, associated with exposure to soot and tar, x-rays, certain of 
the arsenical dermatoses and xeroderma pigmentosum should be 


included in what might be termed spontaneous cases of multiple 
malignancy. They, however, do include a small number of such 
cases. They feel that multiple carcinomas of the rectum, arising 
on a basis of polyposis, “are fully as well substantiated as multiple 


carcinomata of the skin, the independence of which has never been 
questioned.” 


In discussing the difficulties encountered in eliminating the possi- 
bility of metastasis, Burke stresses that a primary tumor which 
gives rise to metastases may be so small as to be only located by 
painstaking microscopic study; yet it gives rise to metastases which 
are macroscopic. Thus, particularly atypical invasive hyperplasia of 
the prostatic epithelium may be discovered which has not reached 
the stage of tumor. He notes that Rich and Moore have called 
attention to frequency of occult symptomless cancer of this organ. 

The problem of eliminating the factor of metastasis is further 
complicated by the fact that metastases and recurrences may occnr 
years after the apparent cure of a primary malignancy. Mann re- 
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ported the following illustrative case: ‘““A woman, in 1904, had a 
radical operation of the right breast for cancer. She later devel- 
oped uterine fibromyoma. In 1932 a nodule appeared in the old 
operative scar, which proved to be scirrhous carcinoma. In 1933 
a nodule appeared in the left breast. A radical amputation was 
done and scirrhous carcinoma was found. There was no involve- 
ment of regional nodes.”’ Man thinks it is possible that the nodule 
found in 1932 may have been a recurrence of the original tumor 
after a long period of latency (twenty-eight years) and the tumor 
of the left breast a metastasis. He entertains the idea that this 
patient possibly furnishes an instance of a “blastomatous diathesis.” 

Further cases serving to illustrate late appearance of metastases 
and recurrences are those reported by Holden. Of three patients 
subjected to radical mastectomy for cancer of the breast, one 
showed metastases to spine and pelvis ten years later, the second 
had a recurrence in the skin over the right rectus muscle and 
pulmonary metastases twelve years later, and the third showed a 
recurrence fifteen years later. In a fourth case, a carcinoma of the 
lip was removed, and sixteen years later there appeared a tumor 
of the posterior mediastinum which proved to be squamous-cell 
carcinoma, probably a metastasis. 

Hurt and Broders, in their discussion of multiple malignancies, 
stated that few of the reports in the literature include cases in 
which there were malignant tumors in paired organs or in the 
same organ because of the difficulty in excluding the possibility that 
the second lesion was metastatic, They continue: 

“It is known that cysts of the ovary are often bilateral and it is 
also known that certain types of these cysts often become malignant, 
so it would seem that in cases of bilateral papillary carcinoma of the 
ovaries the evidence is in favor of two or more primary growths 
rather than of metastasis from one ovarian tumor to the other ovary. 
It is agreed by most authorities that polyps of the intestinal canal are 
often forerunners of malignant tumors. In cases of multiple polyps 
in which more than one malignant growth is found, the conclusion 
would be that two separate malignant growths had developed on two 
separate polyps. It is hard to conceive of multiple basal cell epithe- 
liomas or widely separated squamous-cell epitheliomas of low grade 
being produced from a single focus.” 

Hurt and Broders state that the question concerning simulta- 
neous cancer in both breasts or cancer in one breast subsequent to 
that in the other is not easily settled. They note that Harrington, 
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in a series of 3,038 cases of carcinoma of the breast, found twenty 
in which the condition was bilateral. He considered the growths 
to have been primary in each breast. In forty-two of the remain- 
ing cases, cancer developed in the opposite breast subsequently. 
In most cases, cancer of the second breast is considered primary 
by Harrington, except in cases in which the lesion is obviously 
metastatic. 

Kilgore studied 1,100 selected cases of cancer of the breast and 
found the second breast, in thirty-seven instances, to be the site of 
cancer either simultaneously or subsequently. In thirteen of these 
cases, he considered thé second lesion to be definitely independent, 
and after a study of the Census Bureau statistics he concluded that 
a woman who has had one breast removed for cancer and survives 
five years after operation is about four times more likely to have 
cancer in the remaining breast than is the average woman of her 
age to have cancer of either of her breasts. 

Owen calls attention to the occurrence of metastases many years 
after the apparent cure of the primary growth, but he feels that 
many of the cases so diagnosed are in reality entirely new and 
independent malignancies. 

Warren and Gates state that their experience leads them to be- 
lieve that multiple cancers are much more frequently missed than 
their presence wrongly diagnosed. They add that this is partic- 
ularly true if resort is not made to microscopic examination of 
tissues. Moreover, when the second tumor occurs in a case which 
has been previously cured of carcinoma, it may be missed or the 
case counted as a single carcinoma unless adequate clinical record is 
available to the pathologist. 


HEREDITY, SEX, AND AGE IN RELATION TO THE OCCURRENCE OF 
MULTIPLE MALIGNANT TUMORS 


Heredity——Hurt and Broders say that there are many opinions 
concerning the part that heredity may play in causation of malig- 
nant neoplasms in human beings. They note that family histories 
in most clinical records lack detail and thoroughness and are decid- 
edly inadequate for any statistical data of great value. In their 
study there was some record of family history in seventy cases. 
In twenty of these (28.6 per cent) there was a history of malig- 
nant tumors in other members of the family. Three patients gave 
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histories of more than one member of the family with a malig- 
nant tumor. In one of their cases, a woman, aged thirty-four, 
with cancer in one breast, developed cancer in the second breast 
at the age of thirty-five, and at forty-two developed an abdominal 
condition necessitating an exploratory laporotomy; at this opera- 
tion an inoperable malignancy was found in the stomach. This 
patient’s mother and three of her sisters had cancer of the breast. 

From the standpoint of heredity, the two cases of multiple 
primary carcinomas involving the stomach and colon in two 
brothers reported by Bull (1932) are of great interest. In one 
case, the occurrence of the two tumors was simultaneous; in the 
other case, the growth in the colon appeared subsequent to the re- 
section. All four tumors were successfully extirpated. 


Sex and Age.—All of the cases reported in this paper occurred 
in males. The ages were sixty-one, sixty-nine, seventy-nine, 
eighty-one and eighty-two years. The average age would be 
seventy-four years. 

Hurt and Broders (1933) state that there was nothing of inter- 
est in their study as to sex distribution (thirty-two patients male, 
thirty-nine patients female). 

Hanlon (1931) found that the average age of patients with 
multiple cancers, as reported in the literature, was 58.8 years. In 
his own series in which autopsies were performed the average age 
was 62.6 years. Among Owen’s cases in which the age was given, 
the average age was 62.1 years, but Hurt and Broders say he did 
not take into consideration the age at which the lesions appeared. 

In the Hurt and Broders series, the average age at which the 
lesions appeared was 50.4. They state that difficulty was expe- 
rienced in some cases in estimating the age at which lesions ap- 
peared, and in these cases as a rule the age at the onset of symp- 
toms was taken as the age at which the tumor developed. 

Hanlon finds a definite relationship between the occurrence of 
multiple primary carcinoma and senescence. They occur among 


persons who are several years older than those who harbor one 
carcinoma. 


In Bugher’s study (1934) the incidence of multiple malignancy 
was 3.6 per cent for males and 1.9 per cent for females, or 3.1 per 
cent for the entire group of 983 cancer cases at autopsy. In the 
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series were three cases of triple malignancy (0.45 per cent), all 
in males. 

In forty-six cases of multiple new growths Burke (1936) found 
thirty-five in males and eleven in females, but qualifies that his 
entire necropsy series disclosed a two to one predominance of 
males over females. The age range extended for males from fifty 
to eighty-four years, with an average of 63.6 years; for females, 
thirty-eight to seventy years, with an average of 52.9 years. The 
factor of heredity was positive in fourteen cases (30.4 per cent), 


negative in twelve cases, and incomplete or unelicited in twenty 
cases. 


Warren and Gates (1932) found that multiple carcinoma occurs 
at approximately the same age as does single carcinoma. They state 
that there is no signficant difference in the ages of patients with 
one, two or more cancers. They are of the opinion that the idea 
expressed in the literature to the effect that multiple malignancies 
occur at a more advanced age than do single malignancies is based 
on inadequate data. In their own series of forty cases of multiple 
malignancies, representing 3.7 per cent of 1,078 malignant disease 
autopsies, twenty-five were in females and fifteen were in males. 
The average age at death was 67.7 years for males, 58.2 years 
for females, and 61.8 for the entire group. For the patients in 
their study dying of one cancer, the average age was 59 years for 


males and 52 years for females, an average of 55.5 years for the 
whole group. 


Of 111 cases of three or more malignancies collected from the 
literature by Warren and Gates, they found the age and sex stated 
in eighty-three. Fifty-one of these were males with an average 
age of 57.9 years and thirty-two were females with an average 
age of 47.8 years. The authors observe that, in view of the pre- 
ponderance of cases of carcinoma of the skin in this series and the 
greater frequency of the lesion in males, it is not surprising that 
a slight preponderance of males occurs in this series. Unexpected, 
however, is the age at which these cases were observed. One might 
well expect such a group to be definitely older than the patients in 
whom only two tumors were found. Hanlon, on a basis of twenty- 
four cases of multiple primary carcinoma involving three or more 
organs, found an average age of 63.6 years. Warren and Gates 
found the average age of all patients with more than two pri- 
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mary carcinomas to be 54 years, as contrasted with 55.5 years 
for all cases of multiple malignancy. They comment that “cer- 
tainly these cases have not developed their multiplicity of cancers 


because of a longer time during which additional tumors might 
make their appearance.” 


CASES OF MORE THAN TWO MALIGNANCIES IN THE SAME PATIENT 


Cases of more than two malignancies in the same individual are 
exceedingly rare and publications dealing with this subject are few. 


Warren and Gates, in 1932, found only three cases of triple or 
more malignancies in the same individual. In a later report they 
report a case of a woman, aged fifty-three years, showing the fol- 
lowing: Malignant papillary adenocytoma, malignant adenoma 
of the colon, and metastasizing carcinoid of the ileum. McNamara 
reported the occurrence of epidermoid carcinoma of the penis, 
adenocarcinoma of the liver, adenoma of the kidney and _ basal 
cell type carcinoma of the skin in a patient who, seven years be- 
fore, had been operated upon for a rodent ulcer which did not 
recur. In this connection it might be well to quote the report of 
Davis, Hanelin, and Mouzakeotis (1936), who reported a case of 
multiple tumor syndrome including carcinoma of the male breast, 
pleiomorphic sarcoma of the thigh and neuro-fibromas of the skin 
in a man, aged fifty-seven years. These authors observe that “as 
far as they can ascertain there was no relationship between these 
tumors. Yet the fact that the patient has the ability to form new 
growths from derivatives of various germ layers gives a new insight 
into neoplastic tendencies in man. Heretofore, single or multiple 
growths from the same germ layer have been noted, but the in- 
cidence of association of tumors and neoplasms derived from in- 
dependent embryonal structures has not been extensively dwelt 


9 


on. 


Kulikowska and Hoerner (1934) report a case of carcinoma 
of the uterus (body), carcinoma of the right ovary, and sarcoma 
(lymphoblastic) of the left suprarenal gland. The tumors of the 
uterus and ovary were recognized clinically (at operation) ; the 
third malignancy was discovered at postmortem. 


Drooker (1937) reviewed the rhinolaryngologic cases of triple 
cancer in the literature and reported a case of triple primary can- 
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cer, all of which were within the realm of the rhinolaryngologist 
He finds that in general triple primary malignancies of miscella- 
neous organs comprise 2.9 per cent of all cases of multiple malig- 
nancies. 

Nemours-Auguste, et al, describe a case of three successive 
primary carcinomas in the same patient. The patient, a man aged 
sixty-six, was cured of an opithelioma of the nose six years be- 
fore he came under observation for cancer of the larynx. While 
under treatment for this condition he suddenly died with hepatic 
symptoms, proved at autopsy to be due to metastases from an un- 
recognized cancer of the stomach. 

Zylberszac, during an experimental study of the reticulo-endo- 
thelial system in mice, found a mouse with an osteosarcoma in a 
rib and a carcinoma in the kidney. This led him to a search of 
the literature for the occurrence of carcinoma and sarcoma in 
the same patient. He found the condition to be extremely rare. 
He states that multiple growths in general arise in only 1.9 to 
3.9 per cent of all patients with malignant disease, and that con- 
comitant carcinoma and sarcoma appear in only 0.84 per cent 
of these. 

Portuondo (1936) reports a case in one patient of hyperne- 
phroma of the right kidney with cerebellar metastases, a carcinoma 
of the pituitary, and an acoustic neurofibroma of the right sixth 
cranial nerve. The author comments that the hypernephroma and 
the neurofibroma may have been due to embryonic cell rests. 


OBSERVATIONS DEALINGS WITH STASTISTICS ON MULTIPLE 
MALIGNANCIES 


A review of the various statistical studies dealing with the 
frequency of occurrence of multiple malignancies impresses one 
with the fact that these studies show a great variation, from 0.3 
per cent to 7.8 per cent. Because of these variations and because 
of the growing interest in this subject, it might be well to men- 
tion briefly some of these various figures. 

Puhr, in a study of 6,718 necropsies performed over a period of 
twenty-one years, found an incidence of 0.3 per cent; Murray, in 
a study of 4,219 cancer cases at Oslo, found 1 per cent, and he 
concludes that multiplicity of malignant neoplasms is rare. Orr 
believes that the accurate recording of multiple malignant neoplasms 
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may decide the disputed question as to whether one malignant neo- 
plasm exercises an inhibitory effect on the development of a sec- 
ond. His figures are too small to settle the issue but tend to show 
that the incidence of multiple malignant neoplasms is about what 
would be anticipated if the occurrence were accidental, and Fried 
believes that the incidence of multiple cancer in a person is merely 
a matter of chance. Hanlon believes that multiple primary malig- 
nant growths are coincidental rather than a response to a definite 
law of formation of tumors. Mosher believes that a second or 


even a third primary malignant tumor occurring in one person is 
simply a coincidence. 


Billelo and Montanini found only 0.5 per cent of multiple ma- 
lignancy. 

There seems to be a general feeling that the statistics of the 
European investigators are too low, since recent publications from 
this country show a much higher incidence. In regard to the 
low incidence abroad, Bugher states that it is a well known fact 
that, since the war, comparatively little microscopic work of a 
routine nature is performed in European hospitals. 


Schreiner and Wehr, at the State Institute for the Study of 
Malignant Disease, found that primary multiple cancer occurred 
in 2.7 per cent, and Bugher found an incidence of 3.1 per cent. 
Burke, in a study of 2,033 autopsies found an incidence of mul- 


tiplicity of 7.8 per cent, excluding such lesions as lymphosarcoma, 
leukosarcoma, multiple myelomata. 


Warren and Gates, in a study of 1,259 cases of multiple malig- 
nancy collected from the literature, to which the add 40, 
found an incidence of 3.9 per cent. In their own series of 1,078 
cancer autopsies the frequency of multiple malignancy was 3.7 
per cent. On the basis, of all statistics, including the European, 
the frequency was 1.82 per cent. These authors remark that 
whether the variation between American and European figures 
represents more frequent occurrence here, more general study of 
autopsy tissues here, or some other fact, is difficult to say. 


Interesting in this connection is the work of Hurt and Broders, 
who studied a series of 2,124 patients in whom a diagnosis of 
malignancy was made by microscopic study. Two years later a 
review of these patients showed that seventy-one had developed 
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another primary malignancy. This showed an incidence of 3.4 
per cent. 


DIAGNOSIS 


The vast majority of the recorded cases of multiple malignan- 
cies have been diagnosed at autopsy. This fact can be explained 
in several ways: (1) In many cases the second tumor may be 
small and, therefore, clinically silent at the time of the death of 
the patient from the first malignancy, and the condition of mul- 
tiplicity is only revealed at autopsy or by microscopic examination. 
(2) When, in the presence of a known malignancy, a second 
neoplasm is noted it is readily dismissed as an extension, recur- 
rence, or metastasis of the first growth. 

White calls attention to the fact that “the infrequency of two 
simultaneous lesions in an organ has naturally made the search 
for such a condition, both before and during operation, not a 
matter of routine, and, as such, cases are usually found by acci- 
dent rather than by diligent effort.” 

With the improved facilities for diagnosis and routine employ- 
ment of modern diagnostic agents, including biopsy examinations, 
the clinical reports of diagnosis and treatment of multiple malig- 
nancies are becoming more frequent. 

One might also call attention to the fact that, when a second 
tumor arises in a patient who already has been cured of one neo- 
plasm, the first and frequently the only diagnosis made is that 
of metastasis. The suspicion that it may be a new and independent 
growth is not considered as frequently as it should be at the present 
time. As our skill in the treatment of malignancies improves, 
there should be at least theoretically an increasing frequency of 
this type of patient or case. 


SUMMARY 


Detailed reports of five cases of multiple primary malignancies 
have been presented. In three cases the multiple tumors were in 
the urogenital tract and in one case, one of the tumors was lo- 
cated in the prostate and the other on the ear. The first case was 
a case of three primary malignant tumors. Studies would seem 
to indicate that figures regarding the occurrence of these tumors 
show a greater incidence in the United States than in Europe. 
These types of cases are probably more common than has been the 
impression heretofore. 
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ENDOTHELIOMA OF THE CORPORA CAVERNOSA 
GORDON S. FOULDS, M.D., F.R.C.S.(C) 


Toronto, Ontario, Canada 


The corpora cavernosa are not commonly the site of malignant 
disease. They may be secondarily invaded in epithelioma of the 
penis or urethra as was recently reported by Stevens and the 
author, and the deposit of metastatic growth in the corpora has 
been noted by Frontz, Begg, Garofola and others, but the develop- 
ment of a primary malignant endothelioma is very rare. Only 
six such cases appear in the literature. I shall review each of 
these six cases very briefly and report in greater detail a seventh 
case seen at St. Michael’s Hospital. 

Maurer used as the subject for his dissertation at the University 
of Halle in 1883, the case of a man, fifty years old, suffering 
from an infiltrating tumor of the penis with metastases to both 
inguinal regions. The patient had noted the swellings in the 
groins for three months and these tumors had been incised some 
time before. He was not conscious of any diseased condition 
of the penis but examination showed that it was swollen, in a 
state of semi-erection and extremely rigid as though made of 
wood, but no changes in form were noted. 

Autopsy revealed no changes worthy of note in the internal 
organs, aside from an abscess in the right iliac fossa, which de- 
veloped following an incision into the inguinal tumors and ex- 
tended downward as far as the neck of the femur. There were 
numerous hard nodules the size of pin-heads in the skin and just- 
under it. The corpora cavernosa of the penis and the urethra were 
thickened and of practically uniform hardness. 

Alexander and Dunham, in 1897, reported the case of a man, 
aged fifty, who, for six months, had noted a painless lump in 
the dorsum of the penis. This caused upward curvature of the 
organ during erection which made intercourse impossible. At 
operation on June 6, 1894, the tumor, which was not encapsulated, 
was dissected out. The patient had no recurrence when examined 
twenty-eight months later. He died about three years after the 
operation, cause unknown. 

Hildebrand was consulted in 1898 by a man, sixty-eight years 
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old, regarding a tumor which he had discovered one year previous- 
ly in the free portion of his penis. The only symptom was a 
troublesome dribbling after micturition. In the pendulous portion 
of the quite long penis, on the under side, somewhat toward the left 
and approximately midway between the corona and the scrotal at- 
tachment there was a tumor the size of a pigeon’s egg. By palpa- 
tion it was as hard as cartilage and had no connection with the 
skin, so that the latter was freely movable. The surface of the 
tumor was smooth. Patient desired removal of the tumor but not 
amputation of the penis. Hildebrand therefore decided upon extir- 
pation of the tumor and thought the chances of success were fairly 
good because of the hardness of the tumor. The penis was drawn 
forward tensely and the blood supply cut off with a rubber tube. 
On the lower side the author made a longitudinal incision extend- 
ing from the corona glandis to the scrotal attachment. After 
pushing the skin aside he came upon the tumor, which seemed to 
be located within the corpora cavernosa. It was found, however, 
that the tumor lay so close to the urethra that a segment of the 
latter would have to be excised along with the tumor. The two 
corpora cavernosa of the penis and the urethra were severed 
transversely above and below the tumor and extirpated, so that 


only small rests remained.. The length of the segments of corpora 
cavernosa was 4 to 4.5 cm., while the excised segment of urethra 
measured 3.5 cm. The urethra was not involved by the tumor. 


A satisfactory result was recorded with no recurrence six months 
later. 


Colmers, in 1903, described an endothelioma of the corpus 
cavernosum occurring in a miner, fifty-six years old. Two months 
before examination the patient had noted that erection was 
painful, and during this period there had been constant pain, 
more severe at night. On the dorsum of the enlarged and rather 
rigid penis there were several hard subdermal nodules, the size 
of peas, as well as firm linear thickenings. The swelling extended 
to the perineal region, which was hard with infiltration. The in- 
guinal lymph glands showed no marked enlargement and there was 
no particular sensitivity to pressure. Micturition was undisturbed. 
The urine was clear and free from blood, pus, albumin, and 
sugar. Amputation failed to relieve the pain and death followed 
in a week after operation. 
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Balog and Cerqua report the case of a man, forty years old, 
who, for two years, had suffered from pain at the root of the 
penis and during this time had been aware of a small tumor in 
that region. The pain increased and was especially unbearable 
in connection with erection, so that finally he was no longer able 
to practice coitus. The tumor noticeably increased in size. 


The penis was medium-sized and showed no particular visible 
change. Palpation revealed a smooth, roundish tumor, the size 
of a pea, at the root of the penis, near the anterior surface, some- 
what toward the left. The skin was firmly adherent to the under- 
lying tissue. From the urethra no secretion could be expressed. 
The inguinal glands were not enlarged. Endoscopic examination 
revealed that the urethral mucosa was normal and had no con- 
nection with the tumor. In the urine there were traces of albumin. 
Wassermann and Sgambati reactions were negative. 


At operation it was found that the skin and the fascia of the 
penis were completely uninvolved. The tumor lay in the corpus 
cavernosum. The tunica albuginea of the latter was split and 
since the tumor could not be enucleated by blunt procedure it was 
removed with shears. In spite of attachments on all sides its 
fibrous capsule remained uninjured. The wound in the corpus 
cavernosum was sutured and the patient left the hospital with the 
wound healed by primary intention ten days after operation. 

Yamamoto, in 1930, reported the case of a fifty-eight-year-old 
farmer who reported that during the early part of December, 
1928, he suffered minor injury’to the external genitals and the 
perineum. About two weeks later he noticed a slightly painful 
nodule, about the size of the tip of the forefinger, at the root of 
the penis; this nodule gradually spread in a distal direction, so 
that the organ finally was transformed into a hard rod. The 
patient was always conscious of slight dull pains in the penis and 
upon palpation these pains became more distinct. In May, 1929, 
he developed symptoms of stenosis in the urethra. 


On examination, the organ was very stiff, showed livid discol- 
oration, and was curved upward so extensively that it almost 
touched the abdomen. The skin of the penis showed marked 
edematous swelling and a number of stricture rings. The con- 
sistency of the corpus cavernosum was as hard as a board through- 
out and when it was touched the patient always complained of 
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severe pain. The urethral orifice and the anterior urethra were 
very narrow, so that only the very finest sound could be passed into 
the bladder. The urine was very cloudy and contained many pus 
cells. The prostate was of normal size and consistency, with 
smooth surface and no sensitivity to pressure. The Wassermann 
reaction was negative and there was slight leukocytosis. 


Total amputation of the penis according to the Thiersch-Gould 
method was done. The total weight of the extirpated shaft of the 
penis was 130 grams. Strange to say, hemorrhage was very slight 
from the corpora cavernosa of the penis during the operation. 
The surface of the cut shaft of the penis had a medullary appear- 
ance and was not at all rich in blood. The corpora cavernosa 


seemed, by macroscopic examination, to have been transformed 
into a solid mass. 


C. W., a groom, forty-five years of age, was admitted to St. Mi- 
chael’s Hospital on June 21, 1922. He had been in excellent health, 
and had suffered from no illness except scarlet fever, until February, 
1922, when he developed influenza. Since then he had suffered from 
cough, night sweats, and pain in the right side of his chest, and had 
been a semi-invalid. A short time before admission he had taken 
some patent “nerve medicine” and fifteen minutes later had a severe 
convulsion. When admitted, he was still unconscious and clonic con- 
vulsions were occurring over the whole of the body about once every 
minute. After half an hour the convulsions became limited to the 
left side and shortly ceased, the patient remaining in a comatose state. 

On examination, there was a slight flaccidity of the left arm and 
leg and a slight paresis of the left side of the face. Resonance was 
reduced over the lower part of the right chest and rales were heard 
on both sides. The external urethral orifice was small. The tempera- 
ture was 100, the pulse rate 88. No other abnormalities were de- 
tected. The urine was normal. The following day he was conscious 
but drowsy. He was discharged on his own request on the fifth day. 

On July 21, 1922, the patient was admitted to the Toronto General 
Hospital complaining of pain in the right chest. The area over the 
lower lobe of the right lung was dull to percussion and a small 
quantity of fluid was withdrawn from the right pleural cavity. Ex- 
amination of this fluid and of the sputum was negative for tubercle 
bacilli. Slight convulsive seizures occurred on August 8, and on Sep- 
tember 28 the cerebrospinal fluid contained eight cells per cubic 
millimeter and the globulin reaction was negative. There were no 
symptoms referable to the genito-urinary system and on ordinary 
physical examination no abnormalities were detected in it. The 
patient was discharged October 21. 

On June 27, 1923, he was readmitted to the Toronto General 
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Hospital complaining of weakness, cough and constant pain in the 
lumbar region. This pain was aggravated by movement and some- 
times radiated down the left leg. He was not able to sit up in bed. 
On examination, rales were present and decreased resonance was 
elicited over the lower right chest. There was marked limitation of 
movement in the lumbar spine and tenderness was complained of 
on pressure over the lumbar vertebre. 


Around the border of the glans penis an indurated, reddish-tender 
area was noted. The induration extended back along the whole length 
of the corpus cavernosum urethre as a hard nodular cord. There 
was no apparent involvement of the corpora cavernosa penis, nor of 
the inguinal lymph glands. 

Examination of the sputum and of fluid removed from the right 
pleural cavity did not reveal the presence of tubercle bacilli. The 
Wassermann reaction was negative on each of three examinations. 
Roentgenograms of the chest showed parenchymatous changes in 
both upper lobes of the lungs. The right lower lobe was so densely 
clouded that detail was obliterated. Roentgenograms of the spine 
showed localized rarefaction in the body of the third lumbar verte- 
bra. A diagnosis was made of carcinoma of the urethra with sec- 
ondary involvement of the third lumbar vertebra. 


On November 2, 1923, he was readmitted to St. Michael’s Hospital 
in a serious condition due to pain, weakness, sleeplessness, cough and 
shortness of breath. Shortly after admission he had a convulsive 
seizure which lasted twelve minutes. He had voluntary movements 
in both legs, but pain in the back was too severe to permit the weight 
of the body to be borne. There was a kyphosis of the lumbar verte- 
bre. The knee jerks were exaggerated, and there was a Babinski’s 
sign on the left side. The chest showed reduced resonance, bronchial 
breathing and rales over the right side. There was a slight elevation 
of the temperature and the pulse rate with cyanosis and dyspnea. 

The glans penis was hard; two large deposits were present in the 
corpora cavernosa penis and the corpus cavernosum urethre was a 
mass of firm, irregular nodules which extended back to the prostate 
and were particularly marked in the perineum. The prostate was 
small and the left seminal vesicle firm and palpable. Roentgenograms 
of the spine, at this time, showed collapse of the body of the third 
lumbar vertebra. The other vertebre showed no definite evidence 
of a destructive process. 

On November 18, marked dyspnea developed suddenly. A spon- 
taneous pneumothorax occurred on the right side with complete col- 
lapse of the upper lobe. Three days later there was a severe epilepti- 
form seizure and the following day the patient died. 

At autopsy the penis was semi-erect, its glans was pale in color, 
very firm but of normal outline. The external urethral meatus was 
abnormally small. The corpus cavernosum urethre was woody in 
consistency, with a series of nodular masses about 5 mm. in diameter 
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along its length. The corpora cavernosa penis were firm and in- 
durated and contained several nodular masses. 


The mucous membrane of the urethra was intact throughout and 
cross section of the penis showed an unaltered anatomic arrange- 
ment. Throughout the corpora cavernosa penis and infiltrating the 
corpus cavernosum urethre were masses of firm, greyish tissue con- 
taining multiple minute hemorrhagic areas. A large, firm nodule was 
situated anterior to the prostate and surrounded the urethra in its 
bulbous portion. The prostate and bladder were normal. There 
was no change in the inguinal, sacral, lumbar and other lymph glands. 


Throughout the left pleural cavity were fibrinous adhesions, and 
surrounding the apex of the lung, firm, fibrous bands. The lung 
showed apical scarring, was intensely edematous and contained very 
numerous patches of bronchopneumonia. Scattered throughout the 
lung tissues were numerous firm, white or greyish, distinctly circum- 
scribed deposits, varying in diameter from a few millimeters to a 
centimeter. 

The right pleural cavity was almost completely obliterated by 
firm fibrous adhesions; the pleura was greatly thickened and the lung 
appeared almost completely airless. Throughout the collapsed lung 
tissue were numerous firm, greyish deposits similar to those present in 
the left lung. 

The liver showed a diffuse yellow mottling, and scattered through- 
out the organ were many firm, white or greyish circumscribed de- 
posits, varying in diameter from a few millimeters to two centimeters. 
The larger deposits showed umbilication. The spleen was normal in 
size and appearance but for the presence, in the lower pole, of a firm, 
circumscribed deposit two centimeters in diameter. The kidneys were 
normal in size and appearance but contained a few small nodules 
scattered throughout the cortex of each organ. 

In the brain there was a single firm, greyish tumor mass, two and a 
half centimeters in diameter, in the left cerebrum, close to the occipi- 
tal pole. Throughout this tumor mass were numerous, very small, 
hemorrhagic areas. 

Microscopic examination of the tissue of the penis showed the 
arrangement of the tunica albuginea, urethral mucosa and glands of 
Littre to be normal. The outstanding feature of the tissue was the 
presence of masses of cells, filling or partially filling the cavernous 
spaces and also present within the blood vessels of the fibrous tra- 
beculz, of the tunica and of the subcutaneous areolar tissues. There 
was some variation in the cells as to size, shape and staining proper- 
ties. The majority were polyhedral or oval, but a few appeared flat- 
tened or cylindrical; their cytoplasm was clear, slightly granular with 
a large round or oval centrally-placed nucleolus. 

In the center of many of the larger masses the tumor cells had 
undergone degeneration leading to loss of cell outline and breaking 
up of the nuclear chromatin. Sections stained with Scarlach red 
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showed abundant fatty droplets throughout the degenerated areas. 
Areas of hyaline transformation were also to be seen within the - 
cell masses, in the fibrous tissue between the cavernous spaces, and 
also in the walls of certain of the arteries. In places the cell masses 
plugging the blood channels or arteries appeared to have become can- 
alized, so that. their central portions were occupied by intact, and pre- 
sumably circulating, red blood cells. Where the tumor cells had lain 
in contact with the intima of the arteries the endothelial lining had 


Fig. 1 (left). Cross section through the penis. The blood spaces of the 
corpus penis are seen to be occupied by masses of tumor cells traversed by 
channels containing red blood cells. 


Fig. 2 (right). High power of portion of tissue shown in Figure 1. The 
tumor cells appear to spring from the lining cells of the blood spaces. 


disappeared, but nowhere was there any indication of infiltration of 
the media (Figs. 1 and 2). 

A striking appearance, which would appear to support the view 
that the tumor cells were endothelial in origin, was to be seen in 
many of the undegenerated cell masses. Through these ran circular 
or irregular-shaped capillary-like channels which appeared to pos- 
sess a definite lining of tumor cells which sent out twig-like processes 
to unite with similar processes from neighboring cells, the spaces thus 
formed having been occupied by intact red corpuscles. 

Nowhere in these sections was there any infiltration by the tumor 
cells through the vessel walls. There was a complete absence of 
fibrous overgrowth, and evidence of inflammatory reaction was con- 
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fined to a few small areas in the areolar tissue in which there was a 
scanty lymphocytic infiltration around the smaller arteries. 

In the lung tissue the secondary deposits were seen to be composed 
of cells identical with those of the primary growth. Here, again, 
one noted the absence of any fibrous overgrowth and leukocytic in- 
filtration. On the edges of the tumor mass the pulmonary alveoli 
could be seen with their walls apparently wholly intact, although 
many of them were filled with tumor cells which appeared to be 


Fig. 3. Section through a metas- 
tasis in the brain, showing infiltration 
of brain tissue. 


gradually extending into other alveoli of the same air sac. A common 
appearance was that of a blood vessel completely filled with tumor 
cells and surrounded by normal lung. In one of the larger vessels 
the tumor cells were adherent to the wall and extended into the 
lumen of the vessel like a trestle work, the interstices of which were 
occupied by red blood corpuscles. In one section a bronchus was to 
be seen with a wall which was intact except that the normal cuboidal 
epithelium was missing from about one-sixth of the circumference, 
and to this area was attached a compact mass of tumor cells which 
almost completely filled the lumen. In addition to these tumor de- 
posits there were many areas which showed a typical acute broncho- 
pneumonia process. 

Sections through the tumor mass in the brain showed it to be com- 
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posed of cells also identical with those of the primary growth. Here 
there was a vague suggestion of an alveolar arrangement, fine 
trabecule dividing small groups of cells into more or less circular 
and longitudinal masses. The apparent mode of extension of the 
growth was clearly indicated where, just beyond the margin of the 
main tumor mass, small, apparently capillary channels were to be 
seen containing from one or two up to ten tumor cells within their 
lumen. Canalization of the cell masses and areas of hyaline degenera- 
tion were also to be seen in these sections (Fig. 3). 


Sections of the tumor nodule in the spleen also showed canalization 
of the tumor mass by circulating blood. Large areas of hyaline 
degeneration of the tumor cells were to be seen in this situation. 


The tumor growth in the liver possessed the same general charac- 
ters as already described in the primary growth and in the other 
secondary deposits. A study of the margin of the tumor showed the 
cells spreading along the blood sinuses between columns of liver 
cells. In this situation there was some difficulty in distinguishing with 
certainty between the tumor cells and the liver cells, as in places 
the latter had: undergone a peculiar, presumably pressure change, as- 
sociated with the disappearance of the normal, strongly acidophile 
cytoplasm and its replacement by a clear or slightly granular cell 
body. 

The nodules in the kidneys presented an appearance which differed 
somewhat from that of the deposits in the other organs. The picture 
here was that of large areas of degenerated tissue traversed by blood 
vessels filled with tumor cells; many of the latter showed poly- 
morphous nuclei often pyknotic, and varying greatly in size. Here 
and there giant cells with multiple nuclei were to be seen. The line 
of demarcation between the normal kidney tissue and the invading cell 
mass was very indefinite; there -was no round-celled infiltration or 
fibrous tissue proliferation at the periphery of the growth. 


The glands of the prostate were, for the most part, dilated, and in 
places showed considerable proliferation and desquamation of the 
lining cells. In certain sections large venous channels at the periphery 
of the gland were seen to be occupied by tumor cells identical with 
those of the primary growth. Nowhere was there any invasion of the 
prostatic tissue proper by these tumor cells. 


It is impossible to draw any general conclusion from so few 
cases. In three of seven cases of endothelioma the tumors were 
slow-growing with no evidence of metastases. They were resected 
and the patients recovered from the operations, one living nearly 
three years and one well five months after the resection. No post- 
operative observation was recorded in the third. The remaining 
four patients suffered from more rapidly growing extensive growths 
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and though one was successfully operated upon, no follow-up was 


reported. 


In the six cases previously reported the microscopic findings 
were essentially the same as those noted in the case now reported. 
The classification of this growth as a malignant endothelioma of 
the corpus cavernosum is based upon the general characters and 
mode of tension rather than upon the appearance of the individual 
cells. The urethra was not involved, therefore primary tumors 
of the urethra can be excluded. The following outstanding charac- 


teristics are of importance in support of the diagnosis of en- 
dothelioma. 


1. The apparent origin of the tumor from cells lining the 
blood spaces of the corpus spongiosum. 

2. The slight invasive powers of the tumor cells which showed 
a marked tendency to respect the boundaries of the blood vessels in 
which they lay; infiltration through the vessel walls with fibrous 
tissue overgrowth and reactive inflammation in the perivascular 
tissues were almost completely absent. 


3. The tendency to canalization of the plugged vessels associated 
with the formation of capillary-like channels through the mass. 
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DISCUSSION 


Dr. ArcuiE L. Dean (New York, N. Y.): I can’t agree that 
the experience at Memorial Hospital with multiple tumors has 
been as high in frequency as the 7 per cent which has been found 
elsewhere in this country. We have a book in which is recorded 
the multiple tumors after they have been proved histologically. 
At present there are between 500 and 600. The most common 
multiple occurrence that we have seen in the department of urology 
has been the combination of carcinoma of the lip and carcinoma of 
the penis. There have been six such cases. 

It is interesting, in regard to diseases of the penis, that some 
of the rarest types of tumor affect this organ. Dr. Foulds reports 
the fifth endothelioma of the corpus cavernosum. I have treated 
one similar patient within the last year. There have been five cases 
of melanoma of the penis reported, the fifth reported last year by 
Dr. McKenna. We have seen two of those. 

Another cancer of the penis which has not been reported as yet 
is Kaposi’s angiosarcoma. Strangely enough, we saw two patients 
with this disease within six weeks. 


Dr. WittiaM F. Braascu (Rochester, Minn.): I merely wish 
to call attention to an observation made by Dr. Broders regarding 
the fact that after a removal of a tumor an apparent change in 
grade of malignancy is occasionally noted with recurrence. For 
instance, a tumor of the bladder with a grade 1 or 2 may be re- 
ported, and a subsequent recurrence will frequently be reported as 
grade 3 and 4. Dr. Broders believes that, instead of a change in 
degree of malignancy of the tumor, these recurrences are independ- 
ent tumors. If that is true, the incidence of multiple coincident 
tumors should be greater than that which Dr. Foulds reported. 


Dr. BENJAMIN S. BARRINGER (New York, N. Y.): Dr. Foulds’ 
case report is very interesting. I have never seen a primary 
endothelioma of the corpus cavernosum, but I have seen and was 
very badly fooled with a metastatic growth of the corpus caver- 
nosum. About two years ago a patient came in with a history of 
carcinoma of the antrum which was well under control. He had 
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a growth of about two or three centimeters, connected with the 
corpus cavernosum. I didn’t think of it as metastatic. I cut down 
and removed a tumor mass attached to the corpus cavernosum. It 
proved to be the same type as the antrum growth. It was subse- 
quently treated by x-ray. About six months later, the carcinoma 
of the antrum became active and the patient died within a year. 
The corpus cavernosum remained apparently normal. 

I think that Dr. Kretschmer has called our attention to a very 
interesting fact in these multiple growths. I remember one of the 
most amusing instances I have had—a little tragic. The patient 
had an infiltrating carcinoma of the bladder, which was treated 
with radium and which was controlled for five years. At the 
end of perhaps four and a half years jaw carcinoma developed. 
That was treated and controlled. At the end of about five and 
a half years after I originally saw him, the patient died of chronic 
renal disease. Both tumors were under control. The patient 
died of something else! 





PATHOLOGIC ASPECTS OF EXPERIMENTAL ANILINE 
TUMORS IN THE BLADDER OF FEMALE DOGS 


W. C. HUEPER, M.D. 
Scarsdale, New York 


The complete and definite proof for the existence of an indus- 
trial cancer rests upon two types of evidence. The first kind is 
of medical-statistical nature, being based upon the excessive inci- 
dence of a particular type of malignant tumor among a certain 
group of workers. The value of such data is that of circumstantial 
evidence. The experimental reproduction of the suspected occupa- 
tional neoplasm in animals, under conditions resembling those to 
which the affected workers are exposed, furnishes the direct and 
conclusive evidence. 

There exists satisfactory and sufficient evidence of clinical 
character for the occupational etiology of the so-called “aniline 
tumors” of the urinary bladder, occurring mainly in dye-workers, 
dye-grinders, dyers, chemists and others coming in contact with 
certain aromatic amines (aniline, benzidine, beta-naphthylamine 
and their homologues and derivatives). Since 1895, the year of 
their discovery by Rehn, approximately 550 cases of this industrial 
neoplasm have been placed on record in the different countries 
(Germany, Switzerland, Austria, Russia, England, United States 
and Italy). One American chemical concern alone has contribu- 
uted to this number, during the last five or six years, approxi- 
mately one hundred cases. The disease has spread during the 
last two decades from Germany and Switzerland, to which it was 
primarily confined, to England, Austria, Russia, United States and 
Italy, following the development of large chemical industries in 
these countries after the World War. 

The incidence of these tumors among the dye workers em- 
ployed was estimated by Rehn to vary between 0.2 and 0.4 per 
cent. According to Gehrmann it is 4.1 per cent and according to 
recent figures of di Maio more than 20 per cent. The actual fre- 
quency, however, is much higher, if these statistical data are prop- 
erly corrected as to workers appreciably exposed in regard to in- 
tensity and duration, and in operations where massive contact 
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takes place and little precautionary measures are taken, may 
reach as high as 80 to 90 per cent of the workers employed in 
the hazardous work for periods exceeding more than twelve years. 

The experimental evidence so far available, until recently, 
was not quite convincing. There were the experiments of Schaer 
and those of Perlmann and Staehler, who claimed to have produced 
bladder tumors in rabbits by prolonged exposure to certain aro- 
matic amines. But in both instances doubts were voiced as to the 
reliability of their interpretations of the observations made. The 
experimental results reported by Perlmann and Staehler, moreover, 
could not be confirmed by Berenblum and Bonser and Hueper, 
Briggs and Wolfe. It was therefore pertinent to develop a method 
of production by which experimental aniline tumors of the blad- 
der could be readily obtained in the majority of animals used. 


I believe that this has been accomplished by the investigations to 
be reported. 


REPORT OF EXPERIMENTS 


Sixteen mongrel female dogs were used in the experiment. They 
received during the first twelve months of the experimental period 
daily subcutaneous injections of up to 15 mgm. of commercial beta- 
naphthylamine hydrochloride. As periodically performed cystoscopic 
examinations did not show at the end of this first year any signs of 
pathologic lesions in the bladder, the dogs were placed on an addition- 
al oral medication of from 100 to 450 mgm. of beta-naphthylamine 
daily. The first evidence of a neoplastic response to the treatment 
given was discovered at a cystoscopic examination performed twenty 
months after the start of the experiment. Two dogs showed, at 
that time, numerous proliferative lesions of preneoplastic and neo- 
plastic nature. During the succeeding twelve months (ending January. 
1938) similar mucosal newgrowths appeared in twelve additional 
dogs, while two dogs remained essentially normal up to that time. 


Gross Pathology.—There were, in the beginning, usually only one 
or two pathologic lesions present in the bladder of the individual 
animals, but their number as well as size increased with the duration 
of exposure. At the same time definitely neoplastic manifestations 
became more frequent. Multiplicity of lesions was therefore a strik- 
ing characteristic in the majority of cases, attaining, in several in- 
stances, a condition of generalized papillomatosis, which, during more 
advanced stages, greatly narrowed the lumen of the bladder of several 
dogs (Fig. 1). 

The greater number of the pretumorous and tumorous formations 
were located in the dependent parts of the bladder, where also the 
largest tumors were found, i.c., at the dome and distal anterior wall. 
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Tumors located on the proximal portion of the posterior wall. and 
on the base were rare and occurred usually only in a viscus. with 
more or less generalized papillomatosis. The vesical mucosa inter- 
vening between the pathologic lesions was, in the less advanced cases, 
generally smooth and white, but showed in cases of more diffuse 
involvement .a congested and edematous appearance and hemorrhagic 
areas, intermingled with pin-head sized, whitish thickenings. 


Fig. 1. Bladder with numerous benign and malignant papillomatous tumors. 
The lumen of the bladder had been reduced to a narrow canal. 


The pathologic lesions observed may be divided according to their 
character and appearance into three groups: 


1. Transient inflammatory and vascular reactions.—The most fre- 
quent and earliest pathologic manifestations were represented by well 
defined “hemorrhagic spots.” These consisted, as a rule, of localized 
convolutions of engorged capillaries, to which occasionally highly hy- 
peremic and tortuous larger vessels extended in radiating formation. 
In other instances the red stipplings were definitely hemorrhagic 
extravasations. Multiplicity and group formation were striking char- 
acteristics of these lesions. Areas of bullous edema were rarely 
seen. In a few instances there were also small sloughing ulcers. The 
mucosal hemorrhagic spots were frequently of highly transient nature 
and disappeared without leaving a trace, so that it appears improbable 
that these vascular manifestations represent precancerous lesions. 
They are most likely acute vascular reactions of chemotoxic origin. 


2. Localized mucosal thickenings—These were well circumscribed 


orange to brown-red or blanched areas, with or without elevation, 
showing, occasionally, tiny raised points, which, on subsequent exami- 
nations, often definitely had the appearance of early papillomas. The 





204 W. C. HUEPER 


surfaces of these foci were sometimes rough and bled easily. Spon- 
taneous regression of this type of lesion was observed repeatedly, but 
more often there occurred progressive development into a tissue re- 
sponse that was definitely neoplastic. In contradistinction to this, 
tumors also appeared in areas which had not shown evidence of pre- 
ceding mucosal abnormalities. 


3. Tumors.—The neoplastic proliferations were usually of a papil- 
lomatous type. Many were pedunculated; others were sessile and 
of broad base. Many of the early lesions had the appearance .of 
small edematous mucosal polyps. The well developed papillomatous 
growths were, in general, composed of rather plump villi, sometimes 
showing dark red hemorrhagic tips or sloughing lesions. Delicate, 
feathery papillomas were uncommon. Infiltrative nodular tumors 
were observed in several instances. The tumors were soft in consist- 
ency and very friable. Larger tumors presented cauliflower-like 
masses measuring up to 3 cm. in diameter and 1 cm. in height. 


Microscopic Pathology.—The microscopic examinations of the biop- 
sies and bladder sections revealed the presence of a great variety of 
epithelial, fibro-epithelial and vasculo-connective tissue changes, many 
of which having resulted in the grossly manifest lesions described, 
others being of purely microscopic nature. 

The non-neoplastic lesions observed in the bladders of the dogs 
may be divided into the following types: 

Inflammatory reactions (simple, ulcerative or polypous). 
Intra-epithelial abnormalities. 

Leukoplakia (simple, papillary and infiltrative). 

Mucous polyps (simple, papillary and infiltrative). 


1. The chronic inflammatory reactions occasionally observed and 
cystoscopically characterized by the presence of small, reddish edema- 
tous elevations, sometimes surrounding a small mucosal defect or as- 
suming the shape of a short polypous or warty protrusion, were 
often lined by an atrophic, pyknotic and vesicular epithelium. This 
showed not infrequently smaller or larger defects filled in by a 
chronic granulation tissue or leaving a bare fibrous tissue. The loose 
subepithelial connective tissue contained usually a mild to moderate 
infiltration of lymphoid and not infrequently also of eosinophilic cells. 
Loose eosinophilic accumulations occasionally filled the subepithelial 
capillaries which penetrated through a highly edematous subepithelial 
zone into an indistinctly demarcated epithelial lining. The submucosal 
vascular network was often dilated and denser than normal, while 
varicose and ectatic capillaries were commonly found in the polypous 
protrusions, and were often the site of smaller or larger intra- 
capillary or vascular endothelial granulomas and obliterations. 

These inflammatory reactions did not seem to play any essential 
or important part as precursors of the development of neoplastic 
conditions. Their occurrence must be attributed to the presence of 
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cytotoxic substances in the urine which, when resorbed. elicit the 
inflammatory chemotoxic response. It may, however, be possible 
that they, as well as certain reactions to be described later, contain 
a chemospecific allergic component (edema, eosinophilia, vascular en- 
dothelial granuloma, polypous formation) representing one of the 
cellular responses of the vesical mucosa upon the contact and resorp- 
tion of a chemical carcinogen possessing antigenic properties. 


Fig. 2. Leukoplakia with marked epithelial hyperplasia and atypia. 


2. Intra-epithelial abnormalities were localized pathologic changes 
in the morphologic character and arrangement of the epithelial cells 
in the vesical mucosa. They were found in varying number and 
type in the bladders of the different dogs. In such lesions the 
epithelial lining is, in many instances thinned, consisting of small 
pyknotic, ill defined, closely packed, irregularly arranged and occasion- 
ally forming indistinctly outlined intra-epithelial nodules. In other 
instances it is composed of cells with vesicular cytoplasm and small 
hyperchromatic nuclei (honeycomb type). The irregularity of the 
cells in size, shape, arrangement and stainability was sometimes so 
marked that the lesion had the appearance and characteristics of a 
non-infiltrative carcinomatous coating, similar to that observed in the 
human uterine cervix. There were also areas made up of small, 
indistinctly contoured, hyperchromatic cells arranged in numerous 
short pointed, or tongue-like solid epithelial papilla. The basal line 
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of the epithelium, in all the conditions just described, was sharp and 
straight. There were no vascular or connective tissue changes in 
the submucosa. In some instances the small, intra-epithelial nodules 


had partially separated from the epithelial lining and seemed to drop 
off into the submucosa. 


3. Leukoplakias consisted of marked mucosal thickenings, com- 
posed in the deeper layers of transitional cells and in the more super- 
ficial layers of large, polygonal cells. The cells were usually irregular 
in shape, size and arrangement and often swollen, balloon-like and of 
signet-ring form. Small intra-epithelial cysts, apparently resulting 
from localized liquefaction necrosis within the epithelial mucosa and 
filled with a bluish or pinkish homogenous matter, were often found. 
Rounded or pointed epithelial pegs, usually, but not always, distinctly 
outlined and extending into the subepithelial connective tissue, were 
a characteristic feature (Fig. 2). In some instances the loss of polar- 
ity was complete. Large, ill-defined, round or polygonal epithelial 
cells infiltrated beneath the mucosal lesion in small groups and strands, 
or as individual cells, penetrating the submucosa and producing the 
picture of a minute anaplastic carcinoma. In many of the leuko- 
plakias the epithelium was arranged in short, indistinctly demarcated, 
plump, solid epithelial papillz, occasionally showing beginning vas- 
cularization from the base. The epithelial changes described re- 
sembled, in many respects, those seen in the precancerous lesions of 
other occupational tumors (x-ray dermatosis, arsenical or tar derma- 
tosis). The subepithelial connective tissue was usually edematous 
and infiltrated with lymphoctyes and leukocytes, which were, at times, 
predominantly eosinophilic. The capillaries were often dilated and 
hyperemic in the more advanced stages, which showed also an in- 


creased density of the capillary bed. Endothelial granulomas were 
often present. 


4. Mucous polyps, which appeared as knob-like mucosal protru- 
sions with narrow pedicles, showed many of the histologic features 
just described. The epithelial lining of some of these mucosal polyps 
was composed of an atrophic, thinned, pyknotic or vesicular epithelium, 
occasionally containing small defects filled with chronic granulation 
tissue. In other instances the epithelium consisted of from several 
to many layers of swollen, round-shaped vesicular epithelium with 
pyknotic nuclei or of a stratified transitional epithelium containing 
not infrequently complexes of atypical cells, such as hyperchromatic 
and multinucleated giant cells. In the thickened parts of the epithelial 
lining there were sometimes small necrotic foci, pseudoglandular 
cysts and intra-epithelial nodules. A number of the polyps showed 
small, solid epithelial or fibro-epithelial papillary projections extend- 
ing from the surface, while others showed epithelial pegs or even 
diffuse infiltrative epithelial proliferation into the stroma, suggesting 
early stages of an anaplastic malignant transformation. Lesions of 
this type usually involved the tips of the polyps. 
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The stroma consisted of an edematous, loose and, in general, very 
vascular connective tissue, often infiltrated with lymphocytes and 
eosinophilic cells. These were not infrequently the main cellular 
type found in the lumens of newly formed capillaries. The capillary 
vessels were usually ectatic and varicose. Endothelial granulomas 
were frequent. within the vessels located in the center or near the 
pedicle. These vascular changes often coexisted with locally corre- 


Fig. 3. Benign transitional cell papilloma. The vesical mucosa visible near 
the papilloma contains a small focus of atypical, closely packed, small epithelial 
cells. 


sponding atrophic alterations in the surface epithelium. In many 
polyps, strands of smooth muscle tissue extended through the pedicles 
into the cores of the polyps and formed there occasionally, whirl-like, 
often hyalinized, tufts. 

The neoplastic lesions may be grouped from a pathologic view- 
point as follows: 


1. Papilloma with histologically benign structure. 
2. Papilloma with histologically benign and malignant component 
parts. 
3. Carcinoma. 
(a) Papillary carcinoma of transitional cell type. 
(b) Nodular infiltrative carcinoma: transitional cell type; pseu- 
doglandular type; anaplastic or sarcomatoid. type. 
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1. Benign papillomas were composed by either villous tufts of 
varying size, composed of slender, delicate, feathery, fibro-epithelial 
projections, or by rather plump, thick, warty protrusions possessing 
a larger amount of usually edematous connective tissue in between 
the epithelial covering. The papilloma may be connected with the 
wall of the bladder by a very narrow pedicle, or there may be a 
broader tissue bridge as connecting link, or numerous small papillary 


Fig. 4. Pseudoglandular carcinoma, showing a round vesicular type of cells 
arranged in well defined nests with central liquefaction necroses. 


projections (papillomatosis) may extend from the mucosa of the blad- 
der with narrow interspaces. In the thick epithelial lining degenera- 
tive changes, such as balloon-like swelling, cytoplasmic vesiculation, 
nuclear pyknosis, atrophic shrinkage and focal necrosis with pseudo- 
glandular cyst formation were not uncommon features (Fig. 3). 

The stroma was a loose and vascular connective tissue with a mild 
to moderate infiltration of lymphoid and mononuclear cells containing 
not infrequently an admixture of eosinophilic cells. Brown pigment 
in the perivascular and subepithelial zones, intracellularly or extra- 
cellularly located, was not rare. Hemorrhages into the tip portions 
were often seen. 


2. Papillomas with benign and malignant component parts exhib- 
ited a general pattern very similar to that just described. But the 
epithelial lining contained foci of atypical epithelial cells, character- 
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ized by large cellular and nuclear size, hyperchromatism, irregular- 
ity in size, shape and arrangement, increase in mitotic figures and in 
places by infiltrative growth into the stroma, pedicle and adjacent 
submucosa of the base. These focal malignant transformations were 
most frequently located near the pedicle of the papilloma. Small 
areas of markedly atypical epithelium were often seen in the mucosa 
of the bladder near the base of papillomas of benign and mixed 
type. 


3. Carcinomas were of similar structure as those seen in man and 
do not need to be described in detail for this reason. There was, 
however, a tendency toward a pseudoglandular transformation pres- 
ent in these canine bladder cancers, which was much more pronounced 
than that observed in human aniline tumors (Fig. 4). Neoplasms 
with true glandular structure have thus far not been seen in the 
dogs, while they have been occasionally observed in man. None of 
the carcinomas found in the five dogs which came to autopsy had 
produced metastases. 

The evidence presented justifies the conclusion that the various 
pathologic lesions observed in the bladders of fourteen out of six- 
teen dogs were the result of the prolonged exposure to commercial 
beta-naphthylamine. They are essentially identical in every respect 
with those found in the bladders of dye workers coming, in the 
course of their regular work, into contact with certain aromatic 
amines. The data on hand strongly suggest that the primary and 
significant action of the carcinogen is exerted upon the epithelium 
and that the changes occurring in the submucosa, especially the 
vessels, are secondary and of no fundamental or specific importance 
for the development of benign and malignant vesical tumors. The 
histologic evidence obtained shows that there may be severe intra- 
epithelial changes and even infiltrative growth present before any 
cystoscopically visible manifestations may be demonstrated. While 
isolated and focal lesions are characteristic of the early part of the 
manifestation period, a more or less generalized cancerization of 
the viscus exists during the later stages. The multiplicity of the tu- 
mors is a primary phenomenon and is not secondary to submucosal 
spreading or mucosal implantation. The local distribution of the 
tumors in the bladder, i.c., their predominance in the dependent 
parts (dome and anterior surface), is one of the several observa- 
tions made supporting the concept of a urogenous mechanism of 
tumor production. 

The high incidence of experimental bladder tumors in this series 
of dogs as well as the appreciable frequency of aniline tumors 
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among dye workers sufficiently long and intensely exposed to aro- 
matic amines show clearly that these carcinogenic agents are pow- 
erful enough to overcome, in the long run, any degree of indi- 
vidual constitutional resistance. This observation, in connection 
with the fact that aniline tumors are frequently observed in young 
and middle-aged persons (forty-seven out of eighty-three patients 
in Evans’ series of cases were between twenty to fifty years old), 
supports strongly the concept that in this occupational cancer 
the duration and intensity of exposure are the deciding factors 
and that a normal or pathologic tissue senility (age factor) or an 
inherited neoplastic predestination have no essential part in their 
production. 
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DISCUSSION 


Dr. BENJAMIN S. BARRINGER (New York City): I think we 
are very much indebted to Dr. Hueper for presenting this fine 
paper today. I should like to ask him just one question, which 
perhaps isn’t fair because it is about the aniline dye tumors in 
humans. I haven’t had the opportunity to observe any of these 
tumors. In his experience, is there any difference between the 
aniline dye tumors in humans and the usual run of bladder tumors 
that we see? 

Apparently, he says that a good many of these tumors are ana- 
plastic, perhaps a large portion of them are. That would be rather 
different from the usual run of bladder tumors that we observe. 

The reports from the Wilmington Laboratory apparently indi- 
cate that x-ray therapy controls or cures a large proportion of these 
tumors. If that is so, that will be quite different from what we 
generally see in the usual bladder tumors. I am wondering if 


Dr. Hueper has any idea about the differences between these two 
classes. 


Dr. WitiiaM E. Lower (Cleveland, Ohio): There is no ques- 
tion that this organization is deeply indebted to Dr. Hueper for 
presenting this very classical experimental demonstration. It 
brings up a number of questions that I should like to ask. 

In the first place, 1 would like to know if there is any evidence 
that these tumors occur in the upper urinary tract. No report has 
been given as to whether it occurs anywhere else in the mucous 
membrane, whether this dye is secreted largely through the urine, 
or whether it is found in the blood as well. We have long been 
told that bladder papilloma occur most frequently in aniline dye 
workers, but here we have a concrete example of an experimental 
demonstration that it can be reproduced. 

I should like to inquire, also, as to whether there is any way of 
detecting the time at which there is danger of a tumor developing. 
In other words, what protection does the industrial worker have 
against the occurrence of such a tumor? What precautions are 
taken? Is there any time that the probable pre-tumor stage in 
these cases can be detected? 
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This, of course, is of very great clinical importance to the indus- 
try and to the workers who come in contact with these various 


dyes. I want to congratulate Doctor Hueper on presenting this 
very interesting report. 


Dr. W. C. Huerer: Spontaneously occurring bladder tumors 


and those of aromatic amine origin are grossly and microscopically 
identical. 


Dr. BARRINGER: When they have become carcinomatous, are 
the larger proportion of them anaplastic? 


Dr. Huerer: No, I would not say so from my present experi- 
ence, which is mainly gained from the detailed histologic study 
of diffusely involved bladders. The wall of the bladders was cut 
into strips 3 to 5 cm. long. The most striking feature observed 
at the examination of sections prepared from them was not so 
much the occurrence of highly anaplastic lesions as the coexistence 
of morphologically markedly different lesions in the same section 
and various sections of the same bladder. The diversity of 
epithelial pathologic lesions in a strip of vesical mucosa, 5 cm. 
long, was sometimes remarkable. 

With the exception of a few of the very early intra-epithelial 
changes found in the bladders of these dogs identical preneoplastic 
and neoplastic lesions have been observed in the bladders of aniline 
dye workers. While none of the dogs which came to autopsy 
have shown any metastases, localized neoplastic penetration of the 
entire wall of the bladder existed in one instance, in which tumor- 
ous masses had narrowed the vesical lumen to the extent of a 
narrow canal. 

It is interesting in this connection to note that the reports from 
different countries as to the malignancy of aniline tumors vary 
considerably. Simon, in Germany, considers aniline tumors as rela- 
tively benign, as he has a high proportion of cures and almost 
never in his fatal cases any metastatic spread. But a few miles 
farther south, in Switzerland, Mueller is emphatic in stating that 
these occupational neoplasms, according to his observations, are 
highly malignant, that they have an unfavorable prognosis and 
produce not infrequently metastases not only in the regionary 
lymph nodes, but also in remote organs. 
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While the therapeutic results obtained in the United States seem 
for the time being to agree with those reported by Simon, it seems 
to be uncertain whether these favorable arrests of aniline tumors 
are actually permanent. Serious doubts must be entertained in 
this respect for two reasons. As dye workers with aniline tumors 
of the bladder are in this country returned to their hazardous work 
when the clinical condition permits a continuation in their previous 
occupation, the bladder mucosa of these men, which according to 
all experience with this and other types of occupational tumors 
must be considered as predisposed and sensitized, is again exposed 
to the carcinogenic agent and will therefore react much more read- 
ily and quickly to this stimulus than a normal mucosa. Recur- 
rences or, more correctly, new primary tumors must be expected 
under such circumstances. The prospects of a permanent cure are 


doubtlessly greatly decreased in the individual case under these 
conditions. 


The second observation which seems to support such a concep- 
tion may possibly be represented by the occurrence of a second 
primary tumor in another organ in addition to that of the bladder 
in three out of six cases which came to autopsy in this country. 
In one instance there was a carcinoma of the renal pelvis with 
metastases; in a second case a primary carcinoma of the pancreas 
was found and in a third case a primary carcinoma of the skin 
was observed. While this may represent merely a peculiar coin- 
cidence, it may on the other hand be possible that the intensity of 
exposure to a carcinogenic agent may have played a role. 


The medical control of the disease is best accomplished by 
periodic cystoscopic examination of the exposed workers if the co- 
operation of the workers can be obtained in this regard. The 
early recognition and proper treatment of the bladder lesions, if 
possible during the preneoplastic stage, is the best medical manage- 
ment. But, as already mentioned, even this will be effective only 
if the worker is permanently removed from any further contact 
with the carcinogenic material. Experience has shown that it is 
difficult to induce the dye workers to submit to such examinations. 
They are not routinely performed in German and Swiss dye works 
for this reason, and are also in this country only partially in effect. 


It is, therefore, obvious that the effective control of this disease 
of an industrial origin cannot be accomplished when the damage is 
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done, but must rely upon the elimination or marked reduction of 
the occupational contact with the carcinogenic substances. The 
introduction of completely ‘closed production systems in the dye 
industry, the installation of exhaust ventilation, prevention of dust, 
cleanliness of the work rooms and personal hygiene of the workers 
are much more important than the most skilled and competent 
medical care of dye workers with well manifested bladder lesions. 

Engel, in Germany, and my former collaborator, Wiley, have 
demonstrated that beta-naphthylamine is excreted in the urine in 
the form of an ethereal sulfate of 2.1 aminonaphthol. There are 
probably other metabolites. But at the present time it is still un- 
certain which one or how many of them are carcinogenic. It is 
rather unlikely from the evidence so far available that the beta- 
naphthylamine as such has carcinogenic properties. 


PRESIDENT RANDALL: Dr. Hueper, may I extend to you the 


thanks of the Association in appreciation of your work and con- 
gratulate you for it. 





ENDOMETRIOSIS OF THE URINARY BLADDER 
J. C. McCLELLAND, F.R.C.S.(C) 


Toronto, Ontario, Canada 


Endometriosis is looked upon as a condition which lies entirely 
within the field of the gynecologist, but at times the general sur- 
geon and the urologist may be called upon to deal with it. The 
first case was reported by Judd in 1921. Since then Mark has 
collected thirty-four cases from the literature. In only three of 
these was no evidence of the lesion found in the peritoneum or the 
vesico-vaginal fold. 

ETIOLOGY 


Most cases of endometriosis follow some form of pelvic opera- 
tion on the female organs. The symptoms are cyclic in occurrence, 
coming immediately before and during each menstruation. There 
is usually pain over the bladder area, frequency and pain at the 
end of urination. Hematuria has not been a symptom, but micro- 
scopic blood is found in the urine during the period. 

The cystoscopic picture varies from a localized reddening of 


the mucosa to a bluish form of cysts. These cysts are in a puck- 
ered area of the bladder and covered by the mucosa. During the 
intermenstrual periods there is a decrease in the size of the mass. 

Treatment is directed to the removal of the ovarian hormonal 
influence. Sterilizing doses of x-ray or surgical removal of the 
Ovaries causes a disappearance of these symptoms. 


REPORT OF CASE 
Mrs. M. G., aged forty-one, was seen September 25, 1937. 


First Visit —This patient-was seen first in January, 1930, when she 
complained of a boring pain in the right flank which radiated up the 
back and down into the right hip. She also complained of tenderness 
low over the bladder in the mid-line. 

Four months previously she had had a cesarean section for a three 
months’ pregnancy, with ligation of the fallopian tubes. 

She had a frequency of twice each night, and every two hours in 
the daytime ; also, a slight burning on urination. 

Complete cystoscopy with urograms resulted in negative findings 
and it was thought she was suffering from a visceroptosis or ureteral 
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Fig. 1 (above). Photograph of partial resection 
specimen from bladder showing area of endometriosis 
in the section. 

Fig. 2 (below). Photomicrograph of endometriosis 
removed from outer wall of the bladder under the cyst- 
like body shown in Figure 1. 
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stricture. Dilatation of the ureter and abdominal supports did not 
relieve her symptoms. The urine was negative on culture and micro- 
scopically. 


Second Visit (January 18, 1934).—She complained of a dull aching 
pain in the right lower quadrant, also some frequency. The lower 
abdomen showed a very slight tenderness and the kidneys were not 
palpable. Pelvic examination was negative, as also was the examina- 
tion of the urine. 


Cystoscopy was carried out without ureteral catheterization and the 
following observation was made: “On the right posterior part of the 
bladder behind and above the right ureteral orifice, was an area of 
redness about the size of a fifty cent piece. This was a definite area 
and seemed to me to be due to some adhesion to the bladder from the 
inside of the abdomen.” 


Third Visit (September 25, 1937).—She complained of a good deal 
of pain at the end of urination which was worse during menstruation, 
referred into the right lower quadrant. She also had irregular men- 
struation and wondered if her menopause was approaching. No 
hematuria was present and the urine showed no blood. It was not 
examined during menstruation. 


Vaginal examination showed a small lump the size of a walnut, felt 
to the right of the body of the uterus, thought to be in the broad liga- 
ment or attached to the body of the uterus. 


Cystoscopy.—The urethra was quite small. On the right posterior 
wall was an area of puckering containing two blue cyst-like areas. 
This corresponded to the area of the mass felt on vaginal examina- 
tion. 


The patient was referred to Dr. W. W. Lailey, who had seen her 
and operated on her seven years before. After consultation, we rec- 
ommended operation to explore the abdomen to determine whether 
any endometriosis was present and, if so, to remove the ovaries to 
allow it to subside. 


Operation.—This was carried out jointly with Dr. Lailey. A mid- 
line incision immediately above the pubis was made and the abdomen 
explored. The uterus and ovaries were involved in a great many 
adhesions, but no evidence of endometriosis was found. The mass 
felt on vaginal examination was within the bladder wall and 
independent of the pelvic female organs. As no evidence of endo- 
metriosis was seen grossly in the peritoneal cavity, I considered seri- 
ously that the lump in the bladder wall must be a carcinoma. Ac- 
cordingly, after the uterus and ovaries had been removed by Dr. 
Lailey, the peritoneum was separated from the back of the bladder 
wall and the lump was resected extraperitoneally. A puncture wound 
was made in the vertex of the bladder and a de Pezzer catheter drawn 
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through to the lower end of the incision. The opening in the blad- 
der where the resection was done was closed. 


The patient made a very good recovery and was completely free 
of her bladder symptoms. 


Pathologic Report (Dr. W. L. Robinson) .—Diagnosis—Endome- 


triosis of the urinary bladder; glandular hyperplasia of uterus; peri- 
toneal adhesions. 


The body of the uterus, which measured 5.5x5.0x4.5 cm., had 
been removed as a sub-total hysterectomy and the outer surface, with 
a shaggy appearance, was covered by numerous fibrous tissue adhe- 
sions. On palpation it was firm in consistency with occasional small 
nodules palpable in the uterine wall. On making gross serial sections 
of the body these were seen to be of very small size, greyish white 
in color with interlacing whorls of tissue. On opening into the uterine 
cavity, it was found to measure 3x 5 cm. in length from the point of 
resection to the fundus and was lined by a soft, redundant, yellowish- 
grey mucosa. It was almost in direct apposition to the serosa. In 
the fundic portion no resistance whatsoever was encountered in put- 
ting a snap through the wall of the uterus in this situation. 


The right fallopian tube, measuring 7.5 x 0.8 cm. was pinkish grey 
and slightly tortuous. The fimbriated end lay free and the tube could 
be readily probed for a short distance. The right ovary, measuring 
3.5x2.2x1.5 cm., was yellowish grey in color, though mottled by 
dark reddish purple, patchy areas of hemorrhage. On section it con- 
tained one cyst filled with dark red blood, which measured 1.8 cm. 
in diameter and was lined by yellow lutein tissue. Numerous small 
lutein bodies were present on the cut surface of this ovary. 

The left fallopian tube, measuring 7x 0.7 cm., was purplish grey 
in color. The fimbriated end lay free and it could be probed for a 
short distance. The ovary on this side was essentially the same in 
appearance as that encountered on the right side. Numerous adhe- 
sions covered the surfaces of the tubes and ovaries on both sides so 
that the specimen, as a whole, had rather a shaggy appearance. 


The tumor from the bladder wall, which measured 3.5 x 3.0x2.5 
cm., consisted of a firm nodule of tissue, one surface of which was 
blue in color, smooth and glistening, and from a central position there 
projected a hemorrhagic, soft nodule which measured 1 x 0.8 x 0.8 cm. 

Sections taken through the tumor in the bladder wall showed an 
endometrial infiltration of the whole wall, made up of glands and 
stroma similar to endometrial tissue. 


‘Section of the uterus showed a fairly marked hyperplasia of the 
glands of the endometrium. There were a number of peritoneal 
adhesions on the surface of the uterus. Some of them had little 


hetnorrhages into them, but there was no evidence of endometrial 
implants. 





ENDOMETRIOSIS OF THE URINARY BLADDER 


COMMENT 


This patient had had a pelvic operation which was followed 
immediately by bladder symptoms. No lesion was seen inside the 
bladder until her cystoscopy four years later when an area of local- 
ized redness was noted. Later the bluish cyst-like bodies were 
seen in the area which had localized redness three years before. 
Apparently the redness was the evidence of the endometrial in- 
vasion in that portion of the bladder wall. 

The absence of endometrial tissue in the peritoneal cavity led 
to a change of diagnosis during the operation and to a resection of 
the localized lump in the bladder. If endometrial implants had 


been found the oophorectomy would have been sufficient and resec- 
tion would not have been done. 








NEW METHODS OF IRRADIATING BLADDER TUMORS 


ARCHIE L. DEAN, M.B. 
New York City 


I apologize to this clinical group for presenting material in 
such an experimental phase. However, the results of treating 
bladder cancers with any of the approved methods are so disap- 
pointing that promising new procedures should be studied. The 
purpose of this paper, therefore, is to describe two methods of 
irradiating bladder tumors which are on clinical trial, although 
neither has been perfected. From the standpoint of physical com- 
putation the methods should be of practical value. 

While interstitial irradiation with gold radon seeds and external 
irradiation with high voltage roentgen rays are the most efficient 
methods at present of applying radiation to bladder tumors, each 
procedure has inherent disadvantages. When gold seeds are used 
it is impossible to obtain an even distribution of radiation. Close 
to each implant the irradiation is much greater than a short dis- 
tance away. Because it is necessary to give at least the minimal 
curative dose to all parts of the tumor with a certain number of 
separate sources, those portions close to implants must receive con- 
siderably more than the minimal dose. For this reason and the 
fact that in practice the sources can hardly be distributed uni- 
formly throughout the tumor, the total dose administered is far 
in excess of the required minimum, assuming an ideal distribu- 
tion. In clinical practice this factor is of little importance when 
tumors are of moderate size, but if the growths are large a devital- 
izing dose of interstitial radiation may be seriously destructive to 
adjoining tissues. 

On the other hand, high voltage roentgen ray units used at the 
usual distances of 70 to 100 centimeters, provide a reasonably even 
distribution of the rays to all parts of the tumor. However, so 
little of the radiation reaches the deeply situated bladder tumor 
that it is impossible to deliver a curative dose without seriously 
damaging the intervening tissues, especially as the majority of 
these tumors are radioresistant. 


It has long been recognized as highly desirable to make use of 
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Fig. 1 (above). The cone fitted in the suprapubic opening with the tumor 
centered in the distal end. 

Fig. 2 (below). The portable unit has been attached to the cone and radia- 
tion is being administered. 
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the ideal radiation distribution obtained by applying the roentgen 
rays directly to the bladder tumor, but no suitable apparatus has 
been available. Recent developments in the design of roentgen 
ray tubes suggest that before long it will be possible to give a suc- 
cessful therapeutic dose of roentgen rays to bladder tumors at a 
single application. Direct irradiation of a bladder tumor through 
a suprapubic opening is not an original conception of the writer. 
He regards this form of treatment advantageous only if the tumor 
can be cured by a single exposure. 

Probably the crudest method of this type is one which has been 
used on three patients in which a 60 kilovolt portable roentgen-ray 
unit has been employed. The patient is prepared as for any other 
suprapubic operation. Surgical asepsis is observed without un- 
usual difficulty and spinal anesthesia is satisfactory. The bladder 
is opened suprapubically and the tumor exposed. If the growth 
is papillary the intravesical projection is removed with a cautery 
snare. This is unnecessary if the tumor is of the flat, infiltrating 
type. An aluminum cone 5 centimeters in diameter is fitted in 
the bladder so that the tumor is in the center of the distal end. 
The cone is then attached to the roentgen-ray unit and radiation 
is applied. 

About three years ago Chaoul designed a roentgen-ray tube 
in which the target is at one end and at ground potential. 
With this tube the target itself can be inserted in body orifices such 
as the mouth or rectum, and by the use of cones of different sizes 
and shapes roentgen rays can. be directly applied to tumors of these 
regions. In the same way bladder tumors can be treated through 
suprapubic incisions. 

The curative dose of roentgen rays directly applied to a bladder 
tumor in one treatment is not known. Since such a dose can be 
recognized only by the biologic reaction it produces, and because 
animal experiments are of little, if any, value in predicting these 
reactions on the human bladder, one must proceed cautiously while 
carefully observing the reactions of different doses on cancer 
patients. 

Clinical research on radiation dosage, reported in 1935, sug- 
gested that the average successful dose of interstitial radiation for 
treating bladder tumors was about 10 to 12 threshold erythema 
doses (T.E.D.). In attempting to determine the equivalent dose 
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of roentgen rays, one must take into account two important fac- 
tors: (1) The radon seed treatment continues at a diminishing 
rate for a considerable time, whereas the roentgen-ray treatment 
through a suprapubic opening is preferably given in one sitting. 
No data are available to translate the biologic effectiveness in 
bladder tumors of the long continuous treatment into a short treat- 
ment, but as a first approximation one may take a factor of two. 


X “rays [rrodu ced af /his potnl 


4 


Fig. 3. Diagram of section of the tube. (1) Hot cathode. (2) Anode. 
(3) Entrance window for cathode rays. (4) Window of copper sheet 0.3 
mm. thick. (5) Cooling cover. (6) Water circulation guide. (7) Connection 
for cooling water lead. 


That is, it may be assumed that one-half the dose of the long treat- 
ment will be just as effective if given in a short time (of one 
hour or so). (2) The erythema dose in terms of roentgens varies 
considerably with the quality of the radiation used, being approxi- 
mately 300 r for low voltage roentgen rays and about 1,500 r for 
gamma rays. It is not known whether bladder tumors differ in 
sensitivity with respect to quality of radiation in the same way 
that the human skin does, but it is unlikely that such is the case. 
In the absence of definite information it is safer to assume that 
doses of equal roentgen values are more nearly biologically equiva- 
lent in the tumor. 

Ten T.E.D. of gamma radiation represent a dose of about 
15,000 r. Because of the excessive radiation administered when 
gold seeds are used due to uneven distribution, a factor of 2 should 
be used. This reduces the 15,000 r to 7,500 r. Again, the effective 
period of gold seed irradiation is about six days while that from 
the 60 kilovolt unit is of the order of one or two hours. This, as 
just mentioned, also requires correction by an approximate factor 
of 2, which reduces the required successful dosage to 3,750 r. Be- 
cause infiltrating tumors are often 1 centimeter thick, the problem 
is to determine how great a surface dose must be given with the 
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60 volt portable unit and the Chaoul unit to deliver 3,750 r to a 
depth of 1 centimeter and what the duration of such a treatment 
will be. 

The portable unit employed has no metallic filter, but the im- 
mersing oil acts as a filter and the quality of the emergent radia- 
tion corresponds to half-value layer of 0.9 millimeter of alu- 
minum. At a distance of 27 centimeters with a 60 kilovolt peak 
at 5 milliamperes of current, 50 r per minute reach the surface 


of the tumor and the following depth doses are delivered: 
Depth 

1 centimeter 

2 centimeters 

3 centimeters 


Surface dose received 

61 per cent 

46 per cent 

34 per cent 
The Chaoul unit operates at 60 kilovolts and embodies a filter of 
0.2 to 0.25 millimeters of copper. The half-value layer of the 
radiation is 3.3 millimeters of alumnium. At 5 centimeters dis- 


tance the surface dose is about 90 r per minute and the depth 
doses are: 
Depth 
1 centimeter 
2 centimeters 
3 centimeters 


Surface dose received 
0 per cent 
45 per cent 
30 per cent 


Using these factors it can be computed that to administer 3,750 r 
to a depth of 1 centimeter with the portable unit a surface dose of 
6,250 r must be given. The duration of this treatment is 125 
minutes. 

With the Chaoul unit to deliver 3,750 r to a depth of 1 centi- 
meter a surface dose of 5,400 r must be given. This requires 60 
minutes. 

Both figures are, of course, only approximations to be used as 
a guide. To minimize the risk of over-treatment the first patients 
were given about one-half of this amount. 

Comparing these figures, it is evident that the Chaoul unit is 
more convenient to use. On the other hand, because of the greater 
distance of the portable tube there is a more even distribution of 
radiation. Which unit wil be found more useful therapeutically 
only clinical trial will determine. 

In addition to the units described, another has been manufac- 
tured and is now in experimental use. How it will compare can 
not as yet be known. Finally, a fourth tube has been designed 
similar to the Chaoul which will be modified with the purpose of 
greatly increasing its output. 





SUPER-VOLTAGE RADIATION IN THE TREATMENT 
OF BLADDER TUMORS 


FLETCHER H. COLBY, M.D. 


From the Huntington Memorial Hospital, Boston, Massachusetts 


A million volt x-ray generator for the treatment of malignant 
disease was installed one year ago in Boston, at the Huntington 
Memorial Hospital. This unit was designed and constructed by 
Dr. R. J. Van de Graaff and Dr. J. G. Trump of the Massachusetts 
Institute of Technology and is operated under the direction of Dr. 
Richard Dresser. 

The high voltage source is a direct current electrostatic generator 
of the belt type. This is essentially a belt conveyor of electricity, 
electric charge being transferred between a high voltage terminal 
and ground at a uniform rate by six commercial, four-ply fabric 
belts. The belts are each three feet wide and travel between the 
lower grounded pulleys and corresponding pulleys twelve feet above 
within the high voltage terminal. The belts run at a speed of from 
4,000 to 5,000 feet a minute, the ascending belts carry negative 
charge to the high voltage terminal, and the descending belts carry 
away positive charge. Exceedingly high voltages are built up by 
this method. 

The generator is unique in design and operates at a constant 
potential with an effective voltage of over 1,000,000 volts, and can 
deliver 3 milliamperes of current on the x-ray target at this voltage. 
In principle it differs from other treatment units.* 

Eight instances of malignant disease of the bladder treated by 
this machine are reported. These are less than half the number 
of similar cases so treated, since others are private patients with 
insufficient data or too recent to be of value. 

Super-voltage treatment of malignant disease may represent an 
advance over former methods of lower voltage x-radiation, al- 
though we cannot yet evaluate its efficiency. Favorable effects 
from its use, as with other forms of deep therapy, in causing tumor 
regression have been evident. Likewise, disappointments have 
been encountered in tumors which seem to be “radio-resistant.” 
Treatments have been cautiously given without an adequate knowl- 
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edge of dosage or ultimate effects. Patients seem to tolerate 
this high voltage and short wave length, with less general reaction, 
x-ray sickness and skin change than with lower voltages. Screen- 
ing sufficient to cut out the rays delivered by the 200 kilovolt 
machine eliminates the destructive effect of the longer waves, so 
that larger doses with deeper penetration are employed without 
untoward results. Many individuals of advanced years in deplor- 
able general condition have tolerated these super-voltage treat- 
ments surprisingly well, symptoms have abated and impaired health 
has improved. 

Before starting such treatment in bladder malignancy each in- 
dividual is given preliminary study. General physical examina- 
tion, blood studies, renal function tests and cystoscopic examina- 
tion are routine. In so far as possible, portions of the tumor are 
removed before treatment and studied histologically. The diff- 
culties of frequent biopsy are readily understood, but we attempt 
to follow the progress of tumors under treatment by frequent 


cystoscopic examination and biopsy at different stages in the course 
of treatment. 


Histologic changes in radiated tissues are receiving increasing 
attention. In carcinoma of the cervix they form a basis for the 


administration of radiation. The less accessible bladder tumors 
render similar study more difficult, but with more time and mate- 
rial such work may prove valuable. The protective processes of the 
body cause changes in certain malignant tumors which are easily 
mistaken for radiation effects, such as an increase in connective 
tissue, vacuolization, hyalinization, blood vessel and _ nuclear 
change. Only uniform methods of preservation, fixation and 
tissue staining are of value. It is obviously unfair to compare the 
shrunken cell structure of specimens rapidly fixed for celloidin 
preparations with that of the more carefully preserved Zenker 
fixed tissues, imbedded in paraffin. The delicate changes of the 
nucleolus, mitochondria and Golgi apparatus, recently described by 
Colwell,’ Fogg and Warren,’ and others, demand special preserva- 
tion, careful staining and meticulous technic. The importance of 
such changes in cell structure as applied to radiated bladder tumors 
is unknown. 


This is the present plan adopted for the treatment of bladder 
tumors: 
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A daily dose of 400 r units through three alternating portals, 
anterior pelvis, posterior left and posterior right. Size of portals, 
10x 10 cm. or 12x12 cm. Exposure time, 5 minutes 45 seconds, 
1.2 milliamperes of current. Filtration, 5 mm. of lead. Half 
value layer of copper 11 mm. Focal skin distance 70 cm. 

We consider wide surgical excision the most suitable treatment 


1. Case 1. Intravenous pyelogram, June 28, 
1937, "before super-voltage radiation, irregular filling 
defect of bladder suggestive of tumor. 


of bladder malignancy and when possible circumscribed growths 
are removed by operation. Super-voltage radiation is advised 
only when the extent of the tumor renders operation impractical 
or other factors make surgery unwise. For the most part debili- 
tated individuals with extensive disease are radiated. 


Some of our problems and results are illustrated by the follow- 
ing cases: 


Case 1—W. MacA., aged forty-seven. Huntington Memorial 
Hospital, July 29, 1937. 


The patient’s first gross hematuria occurred three years ago. His 
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physician administered medicine and no further bleeding was noticed 
until nine weeks before entering the hospital. During this interval 
a considerable amount of blood was passed in the urine and the patient 
was referred to a urologist for adequate examination. The bladder 
was examined on July 27, 1937, by Dr. H. H. Crabtree, who found 
that papillary tumor surrounding the bladder outlet obliterated an ade- 
quate view of most of the interior. The lateral walls were not visible, 


Fig. 2. (left) Case 1. Low power of tumor Sept. 16, 1937, during the early 
stages of super-voltage radiation. Extensive papillary carcinoma of bladder. 


Fig. 3. (right) Case 1. Low power of section of tumor after about 10,000 


r units of super-voltage radiation. Marked necrosis of tumor tissue and cell 
autolysis. 


but that portion of the back wall which could be seen was covered 
with rough, gray slough. A normal upper urinary tract was dem- 
onstrated by intravenous pyelograms (Fig. 1), with an irregular de- 
fect in the bladder region suggestive of tumor. Since the new growth 
appeared extensive, as radical a measure as total cystectomy was 
seriously considered. , 

The patient was admitted to the hospital on July 29, 1937, and 
examination confirmed Dr. Crabtree’s estimate of the situation. The 
lower third of the bladder was covered with patchy, white slough, 
the outlet surrounded by pale, papillary tumor. A soft bladder base 
gave no evidence of tumor infiltration into the deeper tissues. The 
patient’s general condition was somewhat impaired by continued bleed- 
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ing but, except for the anemia, a red blood count of 3.5 million and 
hemoglobin of 59 per cent, he appeared well. Super-voltage radiation 
was started August 10, 1937, with a daily dose of 400 r units through 
three fields, one anterior and two oblique, portals 10x10 cm. By 
August 31, 1937, 7,200 r units were given. On September 17, 1937, 
bleeding had almost ceased, his general condition had improved, lost 
weight had been recovered; the red blood count had risen to 5.3, 
and the hemoglobin to 98 per cent. Several good sized pieces of 
necrotic tissue had been voided. 

From September 14 to 30, he received an additional 6,000 r units, 
making the total 13,200 r units. There was some erythema over the 
suprapubic region, but there was no great skin reaction. He looked 
and felt well. September 16 the bladder contained long fringes of 
tumor about the outlet and dead-white necrotic tissue in the interior. 

Biopsy Report: “Long narrow papille consisting of well defined 
transitional epithelium, supported on a narrow stroma of fibrous 
tissue containing some dilated blood vessels. No mitoses seen. 
Slight lymphocytic infiltration” (Fig. 2). 

Tissue from the bladder on September 20, consisted of only calci- 
fied and necrotic material with chronic inflammation (Fig. 3). Three 
weeks later, October 21, fringes of papillary tumor were present at 
the bladder neck, but the tumor mass was evidently considerably 
smaller. Two months later, December 23, the only signs of neoplasm 
visible in the patient’s bladder were four or five very small, papillary 
outcroppings on the bladder base. Each one was less than 1 cm. 


in diameter and all were easily removed by transurethral operation. 
This tissue contained actively growing tumor cells with fibrosis of the 
blood vessels and vacuolization of many of the tumor cells (Figs. 4-6). 
The patient felt perfectly well. On February 8, 1938, no tumor could 
be seen in the bladder and except for small, localized, edematous 


areas above each ureteral orifice’ the mucous membrane appeared 
normal. 


Comment.—The patient was a robust man with extensive in- 
volvement of the bladder by a superficial tumor of low malignancy. 
Administration of 13,200 r units of super-voltage radiation caused 
considerable regression of the neoplasm. There were no marked 
general reactions or excessive skin changes in spite of massive 
x-radiation. Here, a situation so serious that total cystectomy 
was under consideration was reduced to simple terms with a fair 
possibility of eventual cure. 


Case 2.—J. F., aged seventy-three. Huntington Memorial Hos- 
pital, July 15, 1937. 

This patient, a frail, cachectic man, came to the Massachusetts 
General Hospital three and one-half years ago. Although hematuria 
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was copious at that time and cystoscopic examination was urged, he 
disappeared until June 8, 1937. A considerable degree of weakness 
and dyspnea were attributed to continual loss of blood, the red blood 
count being 2.4. and hemoglobin 45 per cent. <A huge, papillary 
growth surrounded the bladder outlet which extended up the right 
lateral wall. Normal kidneys and ureters were demonstrated by in- 
travenous dye with a large filling defect of the bladder (Fig. 7). 


Fig. 7. (left) Case- 2. Extensive papillary tumor of bladder. Cystogram 
June 16, 1937, before super-voltage radiation. 


Fig. 8. (right) Case 2. Cystogram one month after completing 5,600 r units 
of super-voltage radiation. Small contracted bladder with incompetent ureteral 
orifices. The filling defect probably represents persistent tumor. Compare 
with Figure 7. 


An obviously poor subject for any form of treatment, the patient 
was given a blood transfusion and sent to the Huntington Memorial 
Hospital for x-ray treatment. In spite of the duration of symptoms, 
poor general condition and unhealthy appearance, there was no real 
evidence of the spread of malignant disease beyond the bladder itself, 
although soft induration of the bladder base was felt above the pros- 
tate. 

From July 19 to August 3, 400 r units of super-voltage radiation 
were given daily. On August 10, bleeding had stopped and he ap- 
peared to be doing well. About a month later, September 2, 1937, 
he had lost weight and did not look well. However, there was con- 
siderable change in the appearance of the bladder (Fig. 8). The 
bladder mucous membrane was reddened throughout, but the only 
visible sign of tumor was a small, ulcerated area 2 cm. in diameter 
on the right lateral wall, above the trigone, covered with white slough. 
A raised, roughened ridge of tissue 2.5 cm. in length and 1 cm. wide, 
not papillary in character, extended from this point along the lateral 
wall of the bladder. This was considered to represent solid neoplasm. 
Bladder irritability was considerable and its capacity less than 1 





BLADDER TUMORS 235 


ounce. The situation at this time is well illustrated by the cystogram. 

On October 14, about two and one-half months after the last x-ray 
treatment, the patient was exceedingly uncomfortable from bladder 
discomfort and frequent urination. The cystoscopic picture was un- 
changed. Anemia was less of a feature, the red blood count being 
3.5, hemoglobin 60 per cent. On March 10, 1938, his general appear- 
ance was considerably better, but the bladder capacity was about a 
tablespoonful. The mucous membrane was less reddened, no slough- 
ing tissue was present, and nothing resembling tumor was seen 


through the cystoscope or felt on rectal examination. There had been 
no radiation or marked skin change. 


Comment.—This is a case of marked tumor regression from 
super-voltage radiation, in an exceedingly run-down, elderly man. 
It was felt that a moderately large dose of super-voltage x-radia- 
tion was tolerated with less reaction than is customary with lower 
voltages. Administration of 5,600 r units, however, resulted in 


considerable bladder contraction along with the astonishing change 
in the tumor. 


Case 3.—H. F., aged seventy-three. Huntington Memorial Hos- 
pital, May 6, 1937. 


The patient was an obese man of good appearance, with bladder 
irritability during the past year, whose first hematuria was but two 


weeks ago. A shaggy, necrotic growth covered the whole left lateral 
wall of a bladder with very small capacity. Tumor infiltration, 
through the bladder wall, above the prostate, with probable extension 
posteriorly to the wall of the pelvis, was readily appreciated by rectal 
examination. His general condition being good, large doses of deep 
radiation were planned. From May 18 to June 2, 1937, 400 r units 
were given daily, a total of 5,200 r units. On June 3, 1937, consider- 
able regression of the tumor was apparent. A rough granular area 
was present high up on the left of the bladder base and a small, 
papillary growth projected between this and the bladder neck. The 
mass previously encountered on rectal examination was no longer 
felt. No discomfort from the treatments was experienced by the 
patient, but the bladder felt worse. One week later, June 10, through 
the cystoscope, were seen the pallid remains of the tumor which had 
shrunk to an area no larger than 2 cm. No other tumor was visible 
but the induration of the left of the bladder base was as large as 
before treatment. About three weeks later the bladder had become so 
much better that the patient was able to go three hours without void- 
ing. Now the only sign of tumor was a granular area to the left of 
the trigone in a less congested and elsewhere normal bladder. 

From June 21 to 26, an additional 2,800 r units were given in daily 
doses of 400 r units accompanied by some nausea. On July 8, no 
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definite tumor was visible in the bladder, but a shaggy area on the 
left ureteral ridge persisted. Two months later, September 8, the 
bladder presented much the same appearance except that the area be- 
fore mentioned resembled more closely actively growing tumor and 
the same induration was felt rectally. A biopsy of the intravesical 
lesion contained actively growing, healthy tumor, epidermoid carci- 
noma (Fig. 9). In view of this report, 2,400 r units were given 


Fig. 9. Case 3. Infiltrating bladder tumor, epidermoid carcinoma. Low 
power of tissue removed Sept. 8, 1937, after 8,000 r units of super-voltage 
radiation. Despite tumor recession, actively growing cancer is present. 


Fig. 10. Case 3. Cystogram about 2 months after 16,800 r units of super- 


voltage radiation. Bladder of good capacity. No symptoms. Persistent in- 
filtrating tumor. 


from October 4 to October 9, 1937. On October 28, examination of 
the bladder still showed a small, raised area around the left ureteral 
orifice. From October 29 to November 4, 2,400 r units brought the 
total radiation to 12,800 r units. There had been no marked general 
reaction and only bronzing of the skin above the pubes. On exam- 
ination, December 2, there was still a raised, edematous area around 
the left ureteral orifice with hard infiltration in this region on rectal 
examination. From February 7 to 16, 1938, 400 r units were given 
daily without further reaction. 

When last examined, April 7, 1938, eleven months after the first 
treatment, this patient had received super-voltage radiation which to- 
talled 16,800 r units His general appearance was good, and bladder 
discomfort was absent. Surrounding the left ureteral orifice the 





BLADDER TUMORS 237 


same persistent edema was observed and the same degree of thicken- 
ing was felt through the rectum. Healthy appearing tumor was 
present again in a biopsy from this area. Some dilatation of the left 
kidney pelvis and upper third of the ureter are evident in a recent 
intravenous pyelogram. The skin of the suprapubic region was well 
tanned but very slightly thickened (Fig. 10). 


Comment.—This is a case of infiltrating malignant tumor in the 
bladder of an elderly but well-conditioned individual, who tolerated 


Fig. 11. (left) Case 4. Epidermoid carcinoma of bladder. Extensive filling 
defect of left side of bladder, before radiation. 

Fig. 12. (right) Case 4. Cystogram after 6,000 r units of super-voltage 
radiation. Although the tumor had regressed from the cystoscopic appearance 


there has been little change in the cystogram. A large plaque of infiltrating 
tumor was present at post-mortem examination. 


16,800 r units of super-voltage radiation without untoward re- 
sults. X-radiation appeared to result in considerable regression 
of the intravesical portion of his tumor but malignant infiltration 
in the deeper structures persisted. 


Case 4.—G. T., aged seventy-eight. Huntington Memorial Hos- 
pital, January 20, 1938. 

Symptoms for two years, difficult urination, pain and occasional 
bleeding, were the complaints in this case. Except for mild anginal 
attacks the patient had been well. Senile cataracts were added evi- 
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dence of arterial change. A cardiac consultant reported advanced 
arteriosclerosis with coronary heart disease, angina pectoris and nar- 
row margin of reserve. A considerable degree of benign enlarge- 
ment of the prostate and impaired renal function accompanied an ex- 
tensive malignant tumor of the bladder. He had moderate anemia, 
red blood count 3.3, hemoglobin 60 per cent. Blood pressure was 


150/90. The left of the bladder base was covered by a solid, sessile, 


Fig. 13. Case 4. Highly malignant rapidly 
growing tumor, epidermoid carcinoma Grade 
III. There was little change evident in this 
neoplasm after 6,000 r units of super-voltage 
radiation. Low power. 


infiltrating tumor which arose above the ureteral opening, and spread 
outward and upward as far as the anterior wall. Most of the growth 
was covered with gray slough. Tumor invasion of the bladder wall 
was evident rectally. Tissue removed was epidermoid carcinoma, 
Grade III (Fig. 13). Cystogram: Gross irregular filling defect of the 
greater portion of the left side of the bladder (Fig. 11). 

From January 21 to February 8, 1938, the patient received 400 r 
units of super-voltage radiation daily. Upon the completion of 6,000 
r units complete urinary retention necessitated transurethral resection 
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of the obstructing prostate. An opportunity was thus afforded to 
study the effect of the radiation upon the bladder tumor. Consider- 
able change in the intravesical portion of the new growth was ap- 
parent. On February 18, ten days after the last radiation, definite 
tumor recession was observed, but a flat, infiltrating area to the left 
of the trigone extended down to the bladder neck (Fig. 12). Little, 
if any, change had occurred in the character of the tumor as felt 
on rectal examination. 

About six weeks after the first x-ray treatment, on March 5, 1938, 
sudden death occurred from coronary occlusion. At autopsy several 
interesting details were disclosed. Both coronary vessels were com- 
pletely occluded. Considerable congestion of the vessels supplying the 
small bowel was present. The intravesical portion of the malignant 
disease appeared flattened and shrunk to a considerable degree, but 
a huge, thick plaque of cancer invaded the full thickness of the blad- 
der wall which proved to be several times more extensive than was 
appreciated at antemortem examination. This mass consisted of 
actively, growing tumor in which minor changes such as swelling of 
some of the cells could be attributed to radiation. 


Comment.—This is a case of a highly malignant, infiltrating 
bladder cancer, the intravesical portion of which had been favor- 
ably affected by 6,000 r units of super-voltage radiation. Death 
resulting from intercurrent disease provided an opportunity for 
careful study of the effects of x-radiation upon the tumor. A\l- 
though that portion of the growth which protruded into the bladder 
cavity had decreased in extent, less effect was evident upon tumor 
tissue which involved the deeper layers. 


Case 5—R. T. E., aged eighty-two. Huntington Memorial Hos- 
pital, August 19, 1937. 

Fifteen years ago this man had a bladder tumor destroyed by 
transurethral fulguration. Twelve years later, | removed a papillary 
tumor mass from the anterior and lateral walls by a wide excision 
of the full thickness of the bladder. This was a highly malignant 
growth, carcinoma, Grade III. No known recurrence took place for 
nearly two years, then several pedunculated tumors appeared in sev- 
eral parts of the bladder, the largest being on the right anterior wall. 
Now he was a thin, emaciated, old man with active hematuria and 
pain, some anemia, red blood count 3.6, hemoglobin 65 per cent and 
non-protein nitrogen 33. 

From August 19 to September 10, 1937, he received 7,200 r units 
of super-voltage radiation, 400 r units daily with no reaction. From 
November 4 to 10, an additional 4,800 r units brought the total x-ra- 
diation to 12,000 r units. Continued frequency and considerable pain 
in the region of the bladder neck was unrelieved by the treatments. 
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Tissue removed from the bladder neck, December 17, 1937, was 
actively growing cancer which invaded the prostate (Fig. 14). Con- 
siderable solid tumor was present on the right lateral wall of the 
bladder. His pain was eventually relieved by the intrathecal injec- 
tion of 1.5 c.c. of 95 per cent alcohol. 


Comment.—This is a case of recurring malignant bladder tumors 
of fifteen years’ duration treated by transurethral fulguration, 


Fig. 14. Case 5. Papillary carcinoma in- 
vading prostate. Actively growing tumor 
cells in a patient who had completed 12,000 r 
units of super-voltage radiation 1 month 
previously. 


radical resection and super-voltage x-radiation. The growths were 
not controlled by any of these methods. X-ray treatment had less 
than the usual apparent effect on this patient’s cancer, in spite of 
such high dosage as 12,000 r units. 


Case 6—W. B., aged forty-eight. Huntington Memorial Hos- 
pital, July 19, 1937. 
An extensive and rapidly growing bladder tumor of high malig- 
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nancy was found in this patient, who was otherwise well. Three 
months previously a hopelessly large, malignant mass within the blad- 
der was attacked by suprapubic operation at another institution. Some 
of the neoplasm was destroyed by electro-coagulation and a perma- 
nent tube inserted. The right kidney was already functionless and 
the left kidney seriously affected by pressure on the ureter. This 
tumor was epidermoid carcinoma, Grade III. A large, suprapubic 
mass of malignant disease made its appearance soon after operation 
but receded after sixteen treatments at one of the State institutions 
with the 200 kilovolt machine. Shortly after these treatments the 
patient was sent to the Huntington Hospital, 

From July 20 to October 9, 1937, the patient received 8,400 r units 
of super-voltage radiation with the million volt machine. Cystoscopic 
examination during the course of this treatment, three weeks after 
he had received 6,000 r units, failed to show any definite tumor within 
the bladder. A month later, however, soon after completing 8,400 
r units, a large amount of solid new growth was evident around the 
bladder outlet and the left lateral wall. At present the patient is 
entirely miserable and rapidly losing strength. 


Comment.—This is the case of a man in the late stages of malig- 
nant bladder disease. Low voltage radiation had considerable 
effect on the rapidly extending malignant tissue. Super-voltage 
radiation of 8,400 r units had little if any added apparent effect. 


Case 7.—F. S. B., aged eighty-three. Huntington Memorial Hos- 
pital, September 17, 1937. 

The patient presented a very extensive papillary, infiltrating blad- 
der tumor which surrounded the outlet and extended up both lateral 
walls. Attempts tg control this growth or to relieve his great dis- 
comfort in any way by transurethral methods proved futile, so he was 
given a permanent suprapubic opening. Added to his advanced years 
were the complicating features of a proteus infection of the blad- 
der, enlarged prostate and rheumatic heart disease with aortic regur- 
gitation. Renal function was good, however. Blood pressure was 
160/90, red blood count 3.6, hemoglobin 70 per cent. Tumor biopsy 
indicated papillary carcinoma. 

Super-voltage treatment was started on September 7, 1937, with daily 
doses of 400 r units. In spite of his infirmities the treatments were 
well tolerated and by October 4 the patient had received a total of 
6,000 r units. Three weeks later no appreciable change was evident 
in the tumor mass within the bladder (Fig. 15). Urethral pain which 
had been a prominent feature was not relieved by the deep therapy 
and eventually necessitated intrathecal injection of alcohol. In this 
——e pain was eliminated but rectal incontinence resulted and per- 
sisted. 

Seven months have elapsed since the first super-voltage radiation. 
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His general condition has vastly improved, there is no evidence of 
tumor growth beyond the bladder, and no skin changes other than 
moderate suprapubic tanning. 


Comment.—This is an instance of advanced bladder malignancy 
in a frail individual of advanced years who tolerated, nevertheless, 
6,000 r units of super-voltage radiation without impairment of his 
health, but with no evident effect on the cancer. 


Fig. 15. (left) Case 7. Low power. Papillary carcinoma of bladder. Ap- 
pearance of tumor after 6,000 r units of super-voltage radiation. Vacuoliza- 
tion of the tumor cells is evident although there was no appreciable gross 
change in the cancer. 


Fig. 16. (right) Case 8. Biopsy of bladder tumor. Undifferentiated epider- 
moid carcinoma. Before radiation. 


Case 8—J. McE., aged seventy-three, Huntington Memorial Hos- 
pital. March 3, 1938. 

This patient had a nine months’ history of hematuria and pain. 
Much of the bladder base was covered with a flat, infiltrating tumor 
of considerable extent. Although the trigonal region did not appear 
to be involved, advancing, ulcerated, malignant disease could be seen 
spreading up the back wall of the bladder. No thickening of the 
bladder base was felt rectally. His general condition was seriously 
impaired by bleeding, pain and sleepless nights. Red blood count 
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was 4.4, hemoglobin 90 per cent. Biopsy report was epidermoid 
carcinoma, Grade II (Fig. 16). In the cystogram were extensive 
filling defects of the inferior and posterior walls. 


Super-voltage radiation started March 21, 1938, with 400 r units 
daily. As the treatment progressed the patient became more com- 
fortable and bleeding ceased. No serious reaction has been experi- 
enced from the x-radiation, although discoloration and thickening of 
the suprapubic skin is much more pronounced than in others. Still 
under treatment, 6,000 r units represented total radiation on April 
7, 1938. Two weeks later, on April 21, 1938, the cystoscopic appear- 
ance was quite different from that of the original examination. The 
bladder mucous membrane was generally reddened, the area of the 
tumor was so edematous that neoplastic tissue could not be identified. 


Comment.—This is a recent case of advanced, undifferentiated 
bladder cancer, under treatment with super-voltage radiation. 
At present 6,000 r units have been well tolerated and the tumor 
seems to show definite regression. Biopsy report April 21, 1938, 
was epidermoid carcinoma, Grade II. There has been slight radia- 
tion reaction, cells are swollen, but there are no mitotic figures. 


CONCLUSIONS 


A small group of malignant tumors of the bladder treated by 
super-voltage x-radiation with a recently devised million volt gen- 
erator is reported. Although the series is entirely inadequate to 
evaluate fairly this form of treatment, certain tumors appear pro- 
foundly affected with considerable regression. Those portions of 
the tumor which project into the bladder cavity seem to be affected 
considerably more than those which have extended through the 
bladder wall. Other tumors are affected little, if any, and are 
considered “radio-resistant.” It is not considered that super-volt- 
age radiation, in its present state, takes the place of operation in 
instances of circumscribed cancer which can be adequately re- 
moved. Dosage so far employed is probably considerably less than 
that which is possible, but more experience is necessary to standard- 
ize dosage and determine its ultimate effect. Local and general 


untoward reaction is less than with lower voltages and tumor 
regression more evident. 


The kind help and cooperation of Dr. Richard Dresser in the 
preparation of this report is greatly appreciated. 
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DISCUSSION 


Dr. J. A. C. Cotston (Baltimore, Md.): I should like to ask 
Dr. Colby whether he has noticed the sudden occurrence of 
metastasis a short time after deep x-ray therapy. The reason for 
this question is that we have noted in two recent cases the rapid 
appearance of metastasis within a few months after the completion 
of a course of deep x-ray therapy. These observations, of course, 
may have been entirely coincidental. The first patient had a 
nodular infiltrating tumor over the right side of the bladder wall 
and the prostate was definitely infiltrated on rectal examination. 
On completion of a course of deep x-ray therapy, to our great 
surprise, the tumor had completely disappeared on cystoscopic 
examination and the infiltration was no longer palpable per rectum. 
About six weeks later, however, symptoms of a brain metastasis 
appeared, from which the patient died. Autopsy showed the 
bladder mucosa to be smooth and the tumor had apparently com- 
pletely disappeared, but sections through the bladder wall showed 
a few strands of definitely viable cancer cells between the muscle 
bundles. 

The second patient had an infiltrating nodular tumor involving 
the dome of the bladder. This tumor was not very extensive 
and it probably could have been resected, but the patient refused 
operation and asked to be given deep x-ray therapy. After the 
completion of a course, we were again surprised that the tumor, 
on cystoscopic examination, had completely disappeared. Within 
two months, this patient developed symptoms of clinical carci- 
nomatosis, from which he died. No autopsy could be obtained. 
These cases were a great disappointment as, of course, we were 
greatly pleased with the prompt disappearance of the tumors 
locally, and we could not refrain from the inference that deep 
x-ray therapy may have had some bearing upon the rapid and 
unexpected development of metastases. 


Dr. LEon HERMAN (Philadelphia, Pa.): Unlike Dr. Dean, | 
am incapable of discussing the physics of irradiation intelligently. 
However, when the New York Urological Society had a meeting 
with us in Philadelphia recently we demonstrated a method of 
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treating cancer of the bladder by direct irradiation with the ap- 
paratus illustrated by Dr. Dean today. Our method differs from 
that of Dr. Dean in that we marsupialize the bladder and give 
repeated doses of irradiation as circumstances dictate. It has been 
my impression that cancer of the bladder, with few exceptions, 
is rather radio-responsive and that failure to cure cancer by means 
of irradiation is due principally to the fact that the potency of 
the rays is largely lost in transit through the superficial tissues. 
Marsupializing the bladder and applying the rays directly to 
the tumor as often as seems desirable would appear to be an 
ideal procedure. We have not had enough experience with the 
method to justify any opinion whatsoever except that from the 
mechanical standpoint the procedure seems to be a very practical 
one. 

In preparing the bladder we make a midline incision, open the 
bladder widely, and mobilize it sufficiently to permit union of the 
edges of the bladder to the skin margins. The margins of the 
bladder are anchored above and below, thus isolating the space of 
Retzius and minimizing the occurrence of hernia above. In re- 
pairing the defect the midline incision should be closed after mo- 
bilizing, closing, and restoring the bladder to its normal position, 
and counter drainage used through the rectus muscle on either 
side. It is my belief that if x-ray irradiation is capable of curing 
neoplasm of the bladder by direct application, this method offers a 
practical solution of the problem. 


Dr. ArcHIE L. DEAN: I have recently learned of several 
urological clinics in which attempts have been made to control 
bladder tumors by direct irradiation. In each case the bladder was 
marsupialized and treated with divided doses. I am attempting 
something quite different in trying to devise a method of con- 
trolling the bladder tumor by a single treatment. Whether or not 
it can be successful I do not know. However, I have every confi- 
dence that the physicists, who, after all, must first design more 
efficient apparatus for us, are now developing x-ray tubes and units 
which are far better than anything we now have. After a time we 
may know what can and can not be accomplished by this means. 


Dr. FLETCHER H. Cosy (Boston, Mass.): In answer to Dr. 
Colston: Some of these patients, of course, whose tumors are 
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radio-resistant, are doing very badly, and obviously have not been 
benefited by treatment. While there is no obvious evidence of 
metastatic disease in them, I don’t see any reason why they 
shouldn’t have just as much as others. 

This form*of very high voltage radiation has certainly been 
given incomplete trial. We are enthusiastic about it up to a 
certain point, but are trying to evaluate the method fairly. It 
appears as if these elderly people with advanced cancer will tol- 
erate higher doses of this form of radiation with its very short 
wave length considerably better than lower voltages. The ioniza- 
tion chamber has appeared to show that a 20 per cent larger depth 
dose is delivered by this machine than with the 400 kilowatt volt 
machine. 





TRANSPLANTATION OF ENDOCRINE TISSUE 
PRELIMINARY REPORT ON EXPERIMENTAL WORK 


WILLIAM E. LOWER, M.D., and (by invitation) EUGENE CUTULY, Ph.D. 
Cleveland, Ohio 


When an endocrine gland is destroyed by disease or operation, 
treatment in most cases comprises substitutional therapy admin- 
istered orally or by injection and this generally must be continued 
for the remainder of the patient’s life. In these cases, substitution 
of a functional gland is the desideratum for which everyone hopes. 

The successful transplantation of tissues, however, is not a sim- 
ple matter and depends upon a large number of factors, some 
of which concern the graft itself and others the host. To any 
graft, for example, a host may set up a natural defense reaction 
to injury or the introduction of a foreign body. Other factors of 
great importance are related to proper vascularization of a graft 
and the age, time, and relation of the transplant to the host. In 
considering the relation of the transplant to the host, there arise 
such questions as the autoplastic, homoplastic, or heteroplastic 
character of the tissues and the genetic compatibility between tis- 
sue and host. Loeb and Wright® have stressed the importance of 
considering the genetic constitution of both donor and recipient. 

Studies on sub-human animal grafting have almost invariably 
shown that heterotransplantation, that is, transplantation between 
different species, is unsuccessful. Such studies lead one to regard 
with caution the announcement that heteroglandular grafting in 
human beings has brought favorable returns (Voronoff).° 

Homoplastic grafting in human subjects is a more logical pro- 
cedure than heterografting. The preliminary studies of Stone, 
Owing, and Gey and more recently those of Gey,’ who used the 
tissue culture technic, offer considerable promise. Gey has re- 
ported that more than one-third of a series of sixteen patients with 
marked parathyroid tetany are well from two to six years after 
homologous grafting with tissue cultures. 

In well documented works (Werner),° the scanty literature deal- 
ing with successful transplantations in human subjects attests to 
the relatively little knowledge there is about this subject. On 
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the other hand, there is a vast literature on the subject of trans- 
plantations in sub-human animal forms. Much information has been 
derived from studies on transplantations of glands in rats. The 
studies to be reported here have been made on the rat, the technical 
work and the follow-up studies having been done by Eugene and 
Elizabeth Cutuly. 


In our work, the first factor to be considered was determination 
of a suitable site for grafting of the glands. The tip of the ear 
seemed satisfactory because it readily afforded a good supply of 
blood and because the growth of a transplant could be watched 
from day to day. 


Grafting to the ear is a comparatively simple procedure. About 
midway between the tip and the base of the dorsal side of the ear 
a short incision is made through the skin. The blades of scissors 
are inserted through this incision into the subcutaneous tissues 
and spread apart gently a number of times until a subcutaneous 
pocket has been formed. Tissue to be grafted is inserted through 
the opening of this pocket and gently pressed toward the tip of the 
ear. Sutures are not needed to keep the grafts in place or to 
close the slit in the skin. Usually there is a little hemorrhage. 

By this method, we have made more than 100 grafts into the 
ears of rats. All experiments in which adult tissues were used as 
transplantation material gave negative results. We have, how- 
ever, had remarkable success with grafts from newly-born donor 
rats. The following tissues have been grafted: testis, prostate, 
seminal vesicle, pituitary, ovary, adrenal, thyroparathyroid, and 
pancreas. 

Testis grafts have taken well both in castrated hosts (thirty 
out of forty cases) and in normal hosts (twenty out of thirty 
cases ). 

Accessory sexual organs, such as seminal vesicles, have grown 
in the presence of testicular male hormone (three cases out of 
three) but have uniformly failed to grow in castrated animals 
(ten cases). 

Adrenal grafts have also uniformly failed to take in normal 
animals, but one adrenalectomized animal, bearing a homoplastic 
adrenal graft in the ear, is still alive more than one month after 
adrenalectomy. 

Two thyroparathyroid grafts have taken in normal animals. 





TRANSPLANTATION OF ENDOCRINE TISSUE 


PROSTATE 


Fig. 1 (top), Host: Castrated male rat. 
Ear in foreground shows testis from rat one 
day old, transplanted four months previously. 
Ear in background shows prominence made by 
seminal vesicle grafted simultaneously with 
testis. 

Fig. 2 (center), A, From a castrated male 
rat. B, From a castrated male rat with a 
functional testis graft in the ear. Tissue 
from a rat one day old had been grafted two 
months before photograph was taken. 

Fig. 3 (bottom), Host: Castrated male rat. 
Seminal vesicle graft in ear transilluminated 
to show secretion (light areas). Flashlight 
bulb in background. This graft was stimulated 
by hormone from a testicular graft in the 
other ear. 
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In six cases of ovarian grafts, distinct nodules have formed at 
the site of transplantation, but where the hosts are spayed females 
these nodules have apparently not been functional, as the spayed 
animals have not yet shown estrous vaginal smears. 

Our results with transplants of the pituitary and pancreas are 
at present indefinite. 

At the present time, we are interested primarily in reporting 
some of the results obtained with testis grafts. 


Fig. 4. Testis from rat one day old taken 
from ear of a castrated host four months 
after transplantation. 


Testes which have been grafted to the ears of castrated rats 
(Fig. 1) develop and produce male hormone, as judged by the 
return of the host’s atrophied accessory organs toward a normal 
condition (Fig. 2), or by stimulation of grafted accessory sexual 
tissue (Fig. 3). Since male hormone is elaborated by the inter- 
stitial component of the testes, it would be expected that the graft 
seen in Figure 1 would possess normal interstitial cells. This is 
confirmed histologically in Figure 4. This experiment establishes 
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the fact that a testis grafted in a subcutaneous pocket in the ear 
will produce sufficient male hormone to stimulate the seminal 
vesicles and prostate. 

It is known that testes transplanted to other subcutaneous sites, 
as well as those transplanted to the scrotum, also may become 
functional. Scrotal grafts of testes differ from subcutaneous 
grafts in that the former may produce mature spermatozoa, as 
well as functional interstitial cells. Testes transplanted subcu- 
taneously or interaperitoneally have never been known to develop 
spermatozoa (Moore).* This brings up one of the fundamental 
concepts concerning testicular physiology. 

In most mammals a scrotum is absolutely essential to sperma- 
togenesis. Perhaps it would be more accurate to say that it is 
the thermoregulation effected by the scrotum which is essential 
to spermatogenesis. There is some evidence, in fact, which indi- 
cates that spermatozoa may develop in testicular tissue growing 
outside the scrotum—in the anterior chamber of the eye (Turn- 
er).* However, it was shown in these studies that the tempera- 
ture of the anterior chamber of the eye is quite similar to that 
which obtains in the scrotum. It is hoped that the tip of the ear, 
too, may in some way be made to provide testis grafts with an 
environment favorable to spermatogenesis. While this has not 
been possible thus far, it may be that grafts transplanted for 
periods longer than four to six months will show some activity 
of the germ cells. Studies to determine this question are in 
progress.* 


SUMMARY 


The material presented here is preliminary. Thus far it has 
been our purpose to develop a technic which will yield consistently 
good returns. When this has been accomplished, data will have 
accumulated which can be used as a standard for future studies. 
It is our plan to study in greater detail factors which are concerned 
in the successful or unsuccessful incorporation of grafted endocrine 
tissue in related and unrelated hosts. It is hoped that the results 
of our investigations will help in the understanding of principles 
which may apply to the problem of transplantation in human beings. 


*There is some recent evidence which indicates that some germ cell development can 
occur in testis tissue grafted in the ear. Microscopic examination of a testis from a new- 
born rat grafted to the ear and removed several months later revealed the presence of 
spermatogonia and primary spermatocytes in the tubules. 
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NON-SURGICAL CLOSURE OF VESICOVAGINAL 
FISTULA 
VINCENT J. O’CONOR, M.D. 
Chicago, Illinois 


The treatment of vesicovaginal fistula is quite generally consid- 
ered a problem of gynecologic or general surgery. However, Kelly, 
a pioneer gynecologist and cystoscopist, has always stressed the 
advisability of careful cystoscopic investigation and the routine 
catheterization of the ureter for protection during the operative 
repair. 

Many operations for the closure of vesicovaginal fistule are 
conducted without careful urologic study, and certain types of 
fistulae which might be closed by more simple urologic treatment 
are frequently subjected to extensive surgical procedures. Mul- 
tiple operations often reduce the size of the fistula without affect- 
ing the necessary closure that restores normal bladder function. 
It is generally recognized that the frequency of healing decreases 
after each operation for repair of these fistule. 

The purpose of this report is to emphasize the possibility of suc- 
cess in closing less extensive defects by cystoscopic and vaginal 
coagulation of the tract and proper prolonged postural drainage 
of the bladder by means of an indwelling urethral catheter. This 
procedure has received little or no consideration in the voluminous 
literature on the subject of vesicovaginal fistula. One finds no 
mention of it in standard texts on gynecology. Zabrowski,’ in a 
recent article, states that the most important conservative method 
of treating the fistula is permanent catheterization. Of forty-five 
cases collected from the literature in which this procedure alone 
was employed, healing resulted in ten. Ottow’ has advocated 
electrocoagulation for small vesicovaginal fistula and recommends 
that an indwelling catheter be left in the bladder for ten days. 
Quinby' has reported the final healing of vesicovaginal fistula after 
cystoscopic electrocoagulation when closure of the defect by sur- 
gical repair had not been complete. 

The following personal experiences are given in the hope of 
stimulating more interest in this subject, both among urologists 
and surgeons in general. 
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CASE REPORTS 


Case 1.—In August, 1922, I was asked to see a woman, aged twen- 
ty-four, who had been suffering from a vesicovaginal fistula for two 
years. The fistula resulted from incision of the bladder during a 
vaginal sterilization operation, the latter having been done some weeks 
after an induced abortion necessitated by an extreme thyrotoxicosis. 
Prior to my seeing her, two unsuccessful attempts had been made at 
vaginal closure by her gynecologist. On each occasion the patient had 
a very stormy time and barely came through the immediate post- 
operative convalescence. Although the incontinence of urine was com- 
plete, cystoscopy showed the fistulous opening to be only about 0.5 
cm. in diameter and located about 1.5 cm. above and just medial to 
the left ureteral orifice. I suggested coagulation of the fistula both 
from the bladder and vaginal sides, with the idea that the fistula might 
close spontaneously. This was done, using a light current with just 
enough desiccation to thoroughly destroy the epithelial tract. The 
patient returned home and showed no improvement for one month, 
after which time she began to void from three to four ounces at a 
time but continued to drain partially through the vagina. 

Encouraged by this partial closure, I felt that if the area of the 
fistula could be kept relatively dry during the sloughing and healing 
stage, complete closure might be effected. We prepared a bed in the 
hospital by cutting a hole in the mattress so that the patient could 
lie on her abdomen and have an indwelling catheter drain directly 
into a bottle beneath the bed. The fistula was again desiccated both 


fore and aft and an indwelling catheter inserted. The patient main- 
tained a position on her abdomen for three weeks without vaginal 
leakage. Removal of the catheter showed a complete closure of the 
fistula and a bladder function which quickly returned to normal. This 
patient has remained well and in July, 1928, had a thyroidectomy and 
is now reported im splendid health. 


Case 2.—I did not see a similar case in which this treatment seemed 
suitable until September, 1928, when I was asked to see a woman, 
aged forty-eight, who had had a vaginal hysterectomy in February, 
1926 with resultant vesicovaginal fistula, apparently from the slough- 
ing around a deeply placed chromic catgut suture. One attempt at 
vaginal closure had been unsuccessful in the hands of a skilled 
gynecologist. As is well known, vaginal closure in previously vaginal- 
ly hysterectomized patients is frequently very difficult. On cystoscopy 
this patient had a fistulous opening just to the right of the midline, 
somewhat above the bas fonde and 0.5 cm. superior to the right 
ureteral orifice. The fistulous tract admitted a No. 12 F. bougie easily. 
Coagulation of the area and the tract (inserting the electrode directly 
into the fistula) with a fine desiccating current; insertion of a No. 
24 F. mushroom indwelling urethral catheter and maintaining the 
patient in a completely upright sitting posture on a specially prepared 
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backrest for four weeks resulted in complete and permanent closure of 
the fistula. 


Case 3—In February, 1936, we were consulted by a woman, aged 
fifty-eight years, who had had a supravaginal hysterectomy in Octo- 
ber, 1934. In this instance a deeply placed chromic suture had ap- 
— sloughed through the bladder wall, causing a vesicovagnial 

stula. 

In March, 1935, an unsuccessful attempt to close this fistula by 
vaginal surgery was accompanied by a severe ileus and a prolonged 
hospital convalescence of three months. The surgeon in this case was 
a man of undoubted ability and he had later advised this patient that 
he could close the fistula by a combined suprapubic and vaginal opera- 
tion. Because of the difficult convalescence she had had, this patient 
was loath to enter upon another surgical experience. On cystoscopy 
the fistulous opening admitted a No. 14 F. bougie snugly. The open- 
ing was located 0.5 cm. above and just medial to the left ureteral 
orifice. Embedded in the tissue superior to the opening, a darkened 
area suggested the presence of a piece of chromic catgut. Desicca- 
tion both vesically and vaginally was performed in the office and a 
No. 22 F. mushroom catheter fixed in the urethra. A backrest was 
purchased and placed on her bed at home; the catheter drained into 
a bottle at the bedside. 

The patient stayed in the upright sitting posture for four weeks. 
She was allowed to stand at the bedside several times each day, the 
catheter being disconnected by the nurse on these occasions. On re- 
moval of the catheter cystoscopy showed complete closure of the 
fistula. This patient has normal bladder function and has been able to 
resume all her activities, including golf and horseback riding. 


Case 4.—In July, 1936, a woman, aged forty-five years, presented 
herself with a condition almost identical with the preceding patient. 
In 1933, a diagnosis of early carcinoma of the cervix uteri was fol- 
lowed by vaginal application of radium. Six months later a total 
supravaginal hysterectomy was done by one of our most skillful 
gynecologists and to his dismay, the patient developed a vesicovaginal 
fistula. (He states that this is the only instance in 2,800 hysterec- 
tomies). In July, 1935,.this gynecologist, assisted by one of our most 
competent urologists, was unsuccessful in closing the fistula by a 
combined suprapubic, intravesical and vaginal repair. 

Sections of the uterus removed in 1935 had failed to show evidence 
of carcinoma in cervix or body of the uterus. In July, 1936, incon- 
tinence had been complete since the previous operation. The fistula 
was situated just above the inter-ureteric ridge 1.0 cm. medial to the 
right ureteral orifice. A No. 14 F. bougie seemed to fill about two- 
thirds of the lumen of the fistula. There was no evidence of infiltra- 
tion suggestive of malignancy in this region. The fistulous tract was 
completely coagulated through the cystoscope, the vaginal exposure 
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being unsatisfactory. A No. 24 F. mushroom catheter was inserted in 
the urethra and the tubing attached to a mild suction bottle at the 
bedside. 

The patient maintained an upright sitting posture, with slight pillow 
elevation of the hips, for twenty-eight days. On removal of the 
catheter the patient voided from 150 c.c. to 300 c.c. of urine at a time 
but there was slight dribbling when she was up and about. There 
was no incontinence when lying in bed. The dribbling ceased in ten 
days and was apparently urethral in origin, due to the prolonged pres- 
ence of so large an indwelling catheter. Cystoscopy six weeks later 
showed complete healing of the bladder and normal function has con- 
tinued. 

Successful closure in these four instances was accomplished by 
(1) destruction of the epithelial tract and subsequent freshening 
of the edges; (2) indwelling catheter drainage with postural at- 
tempt to keep fistulous area as dry as possible; (3) continuous 
acidulation of the urine to prevent lime encrustation of the coagu- 
lated tissue. In the last two patients described, this was accom- 
plished by an acid-ash diet and doses of ammonium nitrate large 
enough to maintain a Ph of 5.5 or lower. 


Two instances of the relation of syphilis to the healing of vesi- 
covaginal fistula are worthy of record. 


Case 5—In January, 1928, a twenty-four year old society matron 
stated that in August, 1926, she had been delivered of her first child 
by forceps and had developed a vesicovaginal fistula. She had been 
in excellent obstetric hands and the incident had caused considerable 
embarrassment. In June, 1927, she was operated upon by one of 
America’s best known gynecologists. The fistula was closed for three 
weeks but re-opened with complete incontinence. Examination in 
January, 1928, showed a very small fistulous opening in the bas fonde 
midway between the ureteral orifices. Traction on the cervix brought 
the vaginal opening of the fistula into excellent view. I could not 
understand why so competent a surgeon had failed to effect a closure 
and assured the patient that I could make a surely perfect repair from 
the vaginal side. 

The operation was so easy and so satisfactory that I made no at- 
tempt at keeping the area dry by posture, although an indwelling 
catheter was retained for three weeks. The patient voided normally 
without leakage for forty-eight hours, after which time partial urinary 
leakage recurred from the vaginal tract. I was puzzled and dis- 
couraged until my fingers fell upon an enlarged epitrochlear node 
which I had overlooked but the presence of which the intern had 
recorded on her chart. The blood Wassermann (previously omitted 
from the routine) was returned as four plus. Re-insertion of an in- 
dwelling catheter and intravenous arsphenamine resulted in a complete 
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closure of the tract in fourteen days. Subsequent antiluetic treat- 


ment and observation until July, 1931, showed no recurrence and 
serologic cure. 


Case 6.—In March, 1928, with the previous experience freshly in 
mind, we were consulted by a Mexican girl, nineteen years of age. 
She was completely incontinent from a small vesicovaginal fistula 
following her second delivery four months previously. The blood 
Wassermann was four plus. The fistula admitted a No. 8 F. bougie 
and was 0.5 cm. above and medial to the right ureteral orifice. Intra- 
venous arsphenamine, without indwelling catheter or other local meas- 
ures, resulted in complete closure of the fistula after fourteen days. 
The patient was observed for another two weeks, during which time 
her bladder functioned normally. She then disappeared and has not 
been seen since. 


CONCLUSIONS 


Small vesicovaginal fistule with healthy surrounding tissue will 
heal after electrocoagulation, if postural drainage can be main- 
tained with indwelling catheter for a sufficient period of time. The 
possibility of this method should receive more consideration, espe- 
cially in patients upon whom an unsuccessful surgical repair has 
resulted in a small, lateral opening. The method obviously has no 
place in the treatment of fistule of the bladder floor or where 


extensive tissue defect exists. 
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DISCUSSION 


Dr. WitiaM E. Lower: If I may be permitted a few minutes, 
I should like to read Dr. Cutuly’s written discussion, inasmuch 
as he is not here. 

The results presented in this report are of particular interest 
from an experimental point of view for two reasons. 


1. The technic described enables one to correlate very intimately 
the physiology and morphology of the testes. 


2. The technic described may prove to be a most valuable means 
for studying factors intrinsically associated with spermatogenesis. 

(1) A graft in the ear can be observed from day to day. This 
is especially important in instances where a castrated rat is carry- 
ing a graft of testis in one ear and a graft of seminal vesicle 
grafted in the other ear. Since seminal vesicle and prostate do not 
grow in the absence of testicular hormone, growth of seminal vesi- 
cle grafted in the ear of a castrated rat which also bears a testis 
graft must be attributed to the hormone produced by the testis 
graft. It is thus possible to determine almost exactly when a graft 
begins to function. 

In this connection it might also be pointed out that an externally 
grafted seminal vesicle and testis can be of great service in studies 
to determine either injurious or stimulating effects of substances 
on the testis. For instance, let us consider the case where a cas- 
trated rat has seminal vesicle in one ear and testis in the other. 
Provided both the transplants have taken, the seminal vesicle will 
grow under the influence of the male hormone produced by the 
testis graft. Growth of the seminal vesicle, however, would cease 
very quickly if the host is injected with substances injurious to the 
testicle. The contrary would also be true. If the testis graft is 
stimulated by substances injected into the host, then the seminal 
vesicle would show increased stimulation. Observations of this 
kind would be particularly useful in making rapid determinations. 
Another advantage to this type of study would be that animals 
would not necessarily have to be sacrificed, as all necessary obser- 
vations could be made grossly. Of further interest in this regard 
would be the possible use of such material for the study of re- 


260 





DISCUSSION 261 


covery effects. In other words, if one should be interested in de- 
termining whether injurious agents permanently destroyed testis 
tissue or merely temporarily suppressed its activity, the grafting 
method should be very practical. Not only would it not be neces- 
sary to kill animals to obtain internal organs, but also it would be 
possible, on grafted tissues, to make repeated determinations of 


growth and regression and the time necessary for such changes to 
occur. 


(2) With respect to the question of spermatogenesis, it is 
necessary to recall that considerable doubt exists about the factors 
involved. Until recently, it was believed that spermatogenesis was 
under the control of an anterior pituitary hormone known as the 
gametokinetic or gametogenic hormone. Studies made in our own 
laboratory, however, have proved conclusively that spermatogenesis 
can occur in the total absence of the pituitary gland. In brief, 
these studies showed that when male hormone was administered to 
hypophysectomized rats, the tubules of these animals continued to 
produce mature germ cells—despite the fact that the animals were 
without any pituitary secretion whatsoever. Another observation 
made in this connection was that the testes of such hypophysectom- 
ized animals injected with male hormone always resided in turgid, 
flushed scrota. Since it is a well established fact that most mam- 
mals require a scrctum for spermatogenesis to occur, it seemed to 
us that there was a possibility that spermatogenesis in hypophysec- 
tomized rats treated with testicular hormone progressed because 
the male hormone maintained the scrotum—which atrophies in 
untreated hypophysectomized rats—and thus provided the proper 
environment for germ cell development to occur. 


There are some who contend that male hormone has a direct 
stimulating effect on the germinal cells. Critical proof of this 
view, as well as critical proof of the view involving the scrotum 
as proposed by us, is still lacking. As a matter of fact, controversy 
over this point has temporarily reached an impasse, since until re- 
cently no one had been able to demonstrate spermatogenesis in 
any testes except those inhabiting a scrotum. Because of the in- 
separability of the scrotum and spermatogenesis, it is obvious that 
it could never be said conclusively whether spermatogenesis was 
stimulated directly or whether it was induced to occur because the 
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germ cells were provided with a properly thermoregulated environ- 
ment. Recent studies have indicated that spermatogenesis may oc- 
cur in testis tissue grafted to the anterior chamber of the eye. 
These studies have also shown that the temperature of the anterior 
chamber of the eye closely approximates that in the scrotum— 
which is several degrees lower than the temperature anywhere 
else in the body. 

It is hoped that spermatogenesis can be induced to occur in 
testes grafted to the ear. This location would be ideal, since it 
would allow for considerable growth of the graft and at the same 
time be suitable for gross observations. If spermatogenesis can be 
induced in testis grafts in the ear, it seems fairly certain that it 
will be possible to ascertain whether male hormone has a direct or 
indirect effect on germ cell differentiation. For example, let us 
assume that a normal male rat (possessing normal testes of its 
own) also is carrying a functional graft of testis in the ear. Let 
us also assume that this graft is carrying on spermatogenesis. If 
such an animal were hypophysectomized and injected with male 
hormone, one thing is already certain: the normal testes would re- 
main in the scrotum and continue producing mature spermatozoa. 
But what would happen to the graft under these conditions? Would 
spermatogenesis continue here as well, or would it cease? If 
spermatogenesis continued it would be fairly strong presumptive 
evidence that male hormone affects germ cells directly. If 
spermatogenesis ceased in the ear graft (and not in the scrotal 
testes) then it would be fairly strong presumptive evidence that 
the scrotum—or, more properly, the beneficial effects exerted by 
the scrotum—and. spermatogenesis are very intimately associated. 





THIRD DAY, MAY 4, 1938 


RESECTION OF PROLAPSED MUCOSA AT THE VESI- 
CAL NECK FOR RETENTION OF URINE IN 

THE FEMALE* 

JOHN H. NEFF, M.D. 
From the Department of Urology, University of Virginia, University, Virginia. 
This report is based primarily upon the observations made in 
two adult women and the treatment employed for their relief. 
The essential features from their records will serve as the best 


introduction to a brief discussion of a seemingly rare cause of re- 
tention of urine. 


Case 1—A widow, aged seventy-nine, was admitted to the hospital 
January 16, 1936, because of inability to void. Two years previously 
she had developed the symptoms of a cystitis. Frequency, urgency and 
dysuria had gradually increased over the next eighteen months in spite 
of irrigations, cystoscopic and other instrumental treatments elsewhere. 
Complete retention then occurred. For the six months preceding ad- 
mission she had catheterized herself four or five times daily. 


The patient was well preserved, mentally alert and physically active. 
She had managed her own farm for some years. She had never been 
pregnant. 

Careful study furnished no pertinent information beyond the find- 
ings in the urinary tract. The centrifuged sediment of the catheterized 
urine showed many bacilli and fairly numerous pus cells. The urethra 
admitted sounds through 34 F. without the least difficulty. Vesical ca- 
pacity was 350 c.c. Tone of the bladder seemed normal. 


Cystoscopic Observations.—Trabeculation was as marked as in an old 
prostatic patient. The mucous membrane presented the changes of a 
low-grade inflammation. The net result of visualization of the vesical 
outlet through the indirect. cystoscope, the McCarthy panendoscope and, 
finally, an open endoscope, was the demonstration of a ring of loose 
mucosa at the internal urethral orifice which jammed the urethra at 
each effort to void. This was best shown with the patient in the knee- 
chest posture while the bladder was full. As the urethroscope was 
withdrawn from the bladder into the urethra, the patient straining vig- 
orously all the while, the forceful flow of fluid would suddenly stop. 
After clearing the endoscope, the plugging ring of prolapsed tissue was 
obvious. (Fig. 1). There was no evidence of sclerosis to inspection, 


instrumental manipulation or vaginal palpation upon an instrument in 
the urethra. 
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The patient was catheterized regularly until resection on January 21, 
1935. Some six bites were then taken from the redundant tissue with 
the McCarthy resectoscope. The cuts were limited to the posterior half 
of the orifice. The retention catheter was taken out after forty-eight 
hours. Patient voided freely during the next five days but had a resid- 
ual urine varying from 30 to 110 c.c. On January 28 the remaining 
loose tissue anteriorly was excised along with several more bites pos- 


Fig. 1. Illustration of the impression obtained of the 
anatomic change in Case 1. The insert shows the 
endoscopic appearance of the prolapsus. The picture in 
Case 2 was essentially the same save that the apex of 
the prolapsed ring extended slightly further down the 
urethra. 


—- Two days later her capacity was 250 ¢.c. and the residual 
5 ex. 


Pathological Report.—Mucosa was of transitional type and was con- 
siderably altered by the extensive down-growth of very thick projec- 
tions into the submucosa. Some of these cords showed cystic centers. 
Others had distorted lumina lined by a layer of cells simulating high 
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columnar epithelium. The submucosa was thick, composed mainly of 
collagen with an abundant cellular infiltration. Numerous veins and 
arteries were dilated. A considerable amount of smooth muscle, similar 
to that of the bladder, showed no change of note (Fig. 2,4). 

The patient was closely followed until her death from pneumonia in 
January, 1936: During these twelve months she had perfect control, 
voided about six times in twenty-four hours, was free of vesical dis- 
comfort. Her residual urine stabilized at 20 to 25 c.c. At no time was 


there any tendency to the formation of a stricture at the site of the re- 
section. 


Case 2.—A married woman, aged thirty, was referred to the Surgi- 
cal Out-Patient-Department, December 20, 1936, with a diagnosis of 
abdominal tumor. Catheterization obtained 1900 c.c. of urine and 
prompt disappearance of the tumor. She was admitted to the hospital 
January 3, 1937. The residual urine then measured 1750 c.c. 

Her statements were always too vague to furnish a satisfying his- 
tory. Seemingly there had been increasing frequency, both by day and 
by night, for an uncertain number of years. The husband reported that 
she had had a marked nocturnal incontinence on numerous occasions 
for at least two years before admission. In early December, 1936, low 
abdominal pain and lumbosacral backache became almost constant. 
These complaints were not correlated with dysfunction of the bladder, 
though she was then voiding small amounts at close intervals and had 
an evident mass above the symphysis. 

Nothing of significance for this report was revealed by general 
physical, neurologic and gynecologic examinations. Wassermann tests 
were negative both on the blood and spinal fluid. Blood urea read- 
ing was 42 mg., two hour phthalein output was 50 per cent. She had 
two living children and had had four miscarriages. The catheterized 
urine showed a few pus cells and gram-positive cocci. 

Under regular catheterization and the later use of the continuous 
irrigation apparatus of Hinman, the bladder rather rapidly contracted 
to a maximal capacity of 250 c.c. On repeated trials she could never 
void more than a very small amount. The urethra readily admitted 
sounds through 33 F. The first cystoscopy, January 5, revealed a tra- 
beculated bladder, a low-grade cystitis, bilateral pyelitis with a stasis of 
30 c.c. on each side. Nothing was demonstrated at this examination to 
explain the retention of urine. A cystogram on January 6 gave no evi- 
dence of ureteral regurgitation. The cystometric tracing, January 7, 
was normal. 

Cystoscopic studies were repeated on January 29. It was then rec- 
ognized that she had a ring of redundant mucosa in the urethra shortly 
outside of the bladder while the internal urethral orifice itself appeared 
definitely relaxed. The mechanism of the obstruction was best appre- 
ciated with the patient in the knee-chest posture while an open endo- 
scope was in position. Upon withdrawal of the tube from the filled 
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bladder, the strong flow would promptly cease, in spite of the patient’s 
expulsive efforts, as the bulging, redundant mucous membrane sudden- 
ly plugged the canal. 

Resection was done on February 3. The abnormal mobility of the 
encircling redundant tissue was clearly evident as it was manipulated 
with the loop.of the resectoscope. The change was quite the opposite 
of a rigid fibrosis. The entire ring of tissue was removed and the ag- 
gregate bites weighed 2.5 grams. 


Pathologic Report.—Transitional mucosa was in many places per- 
fectly normal; in others there were broad down-growths, some of 
which appeared as branching cords of great complexity, and one 
showed cystic degeneration ; in still others it is heavily keratinized. The 
submucosa was edematous, thicker than normal and showed subacute 
inflammatory changes. Bundles of smooth muscle, characteristic of 
those seen in the bladder wall, were separated by a rather conspicuous 
network of connective tissue in which there was a quite extensive cel- 
lular infiltration (Fig. 2,B). 

When the catheter was removed after four days, vesical capacity 
was only 75 c.c. The next day the bladder was distended under pres- 
sure to 200 c.c. and the patient promptly returned this amount with 
a large, forceful and continuous stream. However, she was then hav- 
ing marked nocturnal incontinence, slight incontinence during the day. 
Control gradually returned. Two months later she usually was going 
through the night without voiding and without leakage. If she allowed 
her bladder to get quite full during the day, she might lose a few drops 
before getting to the toilet. The bladder easily held 525 c.c. and was 
emptied of this amount with a normal stream. One year after the re- 
section the bladder was functioning normally, there was no residual 
urine, no evidence of stricture and the urine was pus-free. 


In the urological literature of the last two decades, one finds 
scattered articles, beginning with that of Caulk in 1921, dealing 
with sclerosis, contracture, dysectasia of the vesical neck in 
women. The first twelve titles in the appended bibliography have 
to do with such obstructive changes in this sex. The clinical his- 
tories of the thirty-two patients discussed in these dozen reports 
are, in a general way, quite similar to the two detailed above. 
All recount difficulty in urination, the majority a significant resi- 
dual urine and many complete retention. Relief for two of these 
patients was obtained after protracted dilatation, three were cured 
by the suprapubic excision of a wedge anteriorly or posteriorly 
from the vesical outlet. The remainder had transurethral opera- 
tions, either resection with the punch or resectoscope or, in one 
instance, incision with the electric knife. The results of the 
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transurethral procedures were uniformly good. Fibrosis and in- 
flammation were the invariable pathological findings whenever the 
removed specimen had been studied histologically. 

It is clear from the discussions accompanying some of these 
papers, as well as from passing references in other papers devoted 
to vesical neck obstruction in the male, that there are many simi- 
lar cases hidden in the files of urologists. A search, however, 
for descriptions of obstructive lesions exactly or even approxi- 
mately like those present in my two patients has been unsuccess- 
ful. Such seeming uniqueness must no doubt be more apparent 
than real. 

The most striking anatomical feature in my patients was a loose, 
redundant ring of mucosa surrounding the internal urethral ori- 
fice and which, under suitable conditions of observation, could be 
seen to jam the first part of the canal. In this state, the appear- 
ance of the plugging tissue, as viewed through the endoscope, was 
quite analogous to what one might see could the beginning of an 
intestinal intussusception be instrumentally inspected. The apex 
of the prolapsed tissue extended at least 5 mm. farther into the 
urethra in the second patient than in the first. For the former 
the internal urethral orifice was abnormally relaxed but relaxa- 


tion was not evident in the latter. It was thought that the gradual 
return of control in the second patient corresponded to the rate of 
resumption of normal tone at the outlet. 


So-called and quite comparable prolapse of the mucosa is well 
recognized for other hollow viscera. For example, we have pro- 
lapse of the gastric mucosa into the duodenum, prolapse of the 
ureteral mucosa into the bladder and the commonly observed pro- 
lapse of the urethral and rectal mucosa at their respective ori- 
fices. Tissue alterations and physical factors which are accepted 
to explain these pathological protrusions could apply, with equal 
logic, to the vesical outlet. As a matter of fact, when one reflects 
on the trying vicissitudes to which fate subjects many bladders, it 
seems surprising that prolapse of the vesical mucosa into the 
urethra is not of frequent rather than rare occurrence. 

Grossly the resected pieces of tissue from both patients were 
small, soft and the mucosa congested and velvety. Microscopically 
the epithelium as a rule was much thickened and exhibited exten- 
sive and complicated down-growths. The changes of cystitis 





RETENTION OF URINE 269 


cystica were evident in slight degree in both specimens. Certain 
gland-like structures in the submucosa were interpreted as exten- 
sions from the epithelium. The submucosa was unusually thick 
and both it and the subjacent bundles of smooth muscle showed 


much cellular infiltration. In no sections was there sclerosing 
fibrosis. 


The McCarthy resectoscope proved an ideal instrument for the 
Operative treatment of these two women. The movable loop was 
a very real aid in gauging the amount and abnormal mobility of 
redundant tissue. Perfect vision could be maintained as each cut 
was made and the extent of the excision had to be determined 
solely by vision. There was no palpable difference in the thick- 
ness of tissue between the instrument and a finger in the vagina 
before and after the resections were done. 


The resection of the first patient was undertaken with no little 
timidity and had to be repeated to obtain a satisfactory functional 
result. In both operations it was necessary that bites be taken from 
the whole circumference of the urethra. Meticulous care is ob- 
viously in order for such work but one familiar with the female 
urethra and accustomed to using the McCarthy resectoscope should 
incur no serious risk of causing a vaginal fistula or of injuring the 
sphincters. The latter, while nearby, are well away from the 
plane in which the cuts should be made. Some fear that a stric- 
ture might develop at the level of the annular wound was seem- 
ingly unwarranted as there was no such tendency early or late. 
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ABERRANT URETERS ENDING BLINDLY 


REPORT OF TWO CASES 
WILLIAM J. ENGEL, M.D. 
From the Cleveland Clinic, Cleveland, Ohio 


The recognition of ureteral anomalies has increased with im- 
proved diagnostic methods until almost every conceivable type has 
been reported and many can no longer be regarded as rarities. A 
rather voluminous literature has accumulated which has been 
brought up to recent date in the articles which have appeared 
dealing with the various types encountered and, furthermore, al- 
most every account reviews the embryologic development of the 
urinary tract which explains the occurrence of these anomalies so 
that to repeat it here would be an unnecessary redundancy. 

The following cases are reported primarily because of their 
clinical interest, although in reviewing the literature I find them 
to be distinctly rare types. The general title of this paper covers 
both cases, but they represent two distinct types of anomalies and 
will, therefore, be presented and discussed separately. 


Case 1—This patient, a young housewife twenty-three years of 
age, was first admitted to the Cleveland Clinic Hospital in February, 
1932, complaining of kidney trouble, attacks of chills and fever, and 
pain in the right side. The illness began ten weeks previously, at 
which time she experienced burning on urination without frequency 
or other associated symptoms. This was followed some days later 
by more marked dysuria, fever, and some pain in the right side. 
Since then, at frequent intervals, she had had a recurrence of a septic 
type of temperature which at times reached 104° F. and was as- 
sociated with pain in the right flank. 

One month previous to our examination, the patient had been ad- 
mitted to another hospital where cystoscopic examination revealed a 
mild cystitis and urine secured by catheterization of the right kidney 
showed several pus cells. Culture of this urine yielded B. coli. A 
bilateral pyelogram made at that time showed a disproportion in the 
size of the kidneys, the left being larger than the right. The pelvis 
of the right kidney showed changes which were thought to be due to 
infection. A diagnosis of right pyelonephritis was made and improve- 
ment followed appropriate treatment which included one lavage of 
the kidney pelvis. 


The symptoms recurred, however, and were similar to those ex- 
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perienced at previous attacks. When we first saw the patient her 
temperature was 100.4° F. Examination revealed no abnormalities 
except for definite tenderness in the region of the right kidney. Ex- 
amination of the vagina and pelvis gave no significant findings. Ex- 
amination of the blood showed 12,150 leukocytes and a specimen 
of urine secured by catheterization showed only three to five pus 
cells per high power field. Cystoscopic examination was carried out, 
no striking changes being seen in the bladder, and urine secured 
from the right kidney showed only 8 to 12 white blood cells, and 
culture yielded no growth of organisms. The pyelogram was repeated 


Fig. 1. Case 1. Roentgenogram show- 
ing blindly ending ureter. The orifice 
is ectopic. 


and showed evidence of ureteritis with an incompletely filled kidney 
pelvis. The diagnosis was still thought to be atypical pyelitis and 
ureteritis and, for the following four months, marked improvement 
followed treatment consisting of periodic lavage of the kidney pelvis 
and the administration of urinary antiseptics by mouth. The febrile 
attacks did not recur and the patient felt better and gained weight 
but continued to have mild pain on the right side and occasional 
burning on urination. 

At this time, while attempting to catheterize the urethra, the pa- 
tient experienced rather severe pain and the catheter would not enter 
the bladder. Investigation showed that the catheter had entered a 
previously unrecognized opening which was immediately below the 
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true urethral orifice and partially within the external meatus. This 
second orifice was somewhat reddened, tender, and edematous and 
some mucopurulent material could be expressed from it. Smears 
taken from this discharge showed Gram-negative intracellular dip- 
lococci. A probe could be passed through this opening for a distance 
of only about 4 cm.; however, a small No. 4 ureteral catheter could 
be passed somewhat higher but no urine or other secretion was ob- 
tained through the catheter. Ten cubic centimeters of skiodan were 
injected and a roentgenogram revealed the presence of a blindly end- 
ing ureter which extended upward on the right side and ended slightly 


_ Fig. 2. Case 1. Diagrammatic draw- 
ing. 


above the upper pole of the right kidney but apparently did not 
connect with the kidney, substance (Fig. 1). Irrigation of the ureter 
with 0.5 per cent protargol and 1 per cent silver nitrate was followed 
by a rapid improvement and soon by complete cessation of all symp- 
toms. 

This patient has been seen periodically. She has since gone through 
two normal pregnancies, and has had no further symptoms. 

After the discovery of this anomaly, the patient and her mother 
were carefully questioned regarding the presence of enuresis and in- 
continence during childhood. These questions yielded entirely nega- 
tive answers. There had never been any urinary incontinence and 
the only significant statement was that at the time of birth there was 
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supposed to have been something extra in the vaginal region which a 
physician told them did not mean anything. With this history, one 
may conclude that there had never been any secreting renal tissue at 
the upper end of this ureter. Furthermore, in retrospect, it seems 
probable that all the symptoms were due to this infected, blindly 
ending ureter, and that the previous impression of a pyelitis of the 
right kidney. was erroneous (Fig. 2). 


In this case, a congenital anomaly assumed clinical importance 
because the ureter became infected. Had this not occurred, it is 
not unlikely that this patient might have gone through life with- 
out the condition being recognized as she had previously had no 
symptoms to indicate its presence. 

This suggests a possible explanation, in part, for the rarity of 
reports in the literature of this type of case, for I have been able 
to find only two others, that of Spitzer and Wallin’ in which the 
lesion was bilateral, and that reported by Kraft. These cases 
differ from the one reported here in that both patients had com- 
plained of urinary incontinence or enuresis, although both authors 
insisted that the fluid which came from the ureter was not urine. 
In discussing the embryologic origin, Spitzer and Wallin reach 
the conclusion that in their case the anomaly was not really a 
ureter but a persistent Wolffian duct. Kraft gave support to this 
contention, for in his case the structure was removed at operation 
and histological examination of the specimen showed epithelium 
varying from columnar (intestinal type) epithelium to stratified 
transitional (as in the bladder), with gland-like structures in the 
submucosa. They believed, therefore, that it was not a ureter but 
an adult Wolffian body. The case which I have presented yields 
no evidence to support or deny this contention, which is chiefly of 
academic interest. 


Case 2.—The patient, a young white woman twenty-nine years of 
age, was first seen in October, 1934, complaining of recurrent, severe 
attacks of vomiting, pain in the lower right part of the abdomen, 
angioneurotic edema affecting the lips and tongue, and loss in weight. 
The onset occurred six years previous to this examination when the 
patient had frequent attacks of vomiting associated with pain in the 
right side of the abdomen. After several such attacks, a diagnosis 
of chronic appendicitis was made and an appendectomy was per- 
formed in 1928. This resulted in partial relief of symptoms and 
for the following three years she had only an occasional mild attack. 
The symptoms then returned and she experienced the same episodes 
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of vomiting, followed by pain in the right lower quadrant. At times 
these attacks lasted two or three days, then gradually subsided. A 
particularly severe attack occurred two and one-half years previous 
to this examination and this was so prolonged that she was hospital- 
ized and fluids had to be administered intravenously and by hypo- 
dermocylsis in‘ order to combat the dehydration and toxemia. Six 
months later, another severe episode occurred and again she was 
taken to a hospital for parenteral administration of fluids. With this 
attack, some icteric tingeing of the sclere developed and this led to the 
suspicion of gallbladder disease. Duodenal drainage was done with- 
out relief of symptoms and, finally, in November, 1932, a cholecystec- 
tomy and left salpingo-odphorectomy were performed. This afforded 
absolutely no relief from her symptoms and she continued to have 
the alarming seizures of vomiting and pain in the right lower quadrant 
which were increasing in frequency and severity. Throughout her 
illness there had been no urinary symptoms nor did questioning elicit 
any. She had had numerous investigations and various therapeutic 
attempts but her trouble continued. When I first saw her she had 
been vomiting for almost two weeks and had lost 10 pounds in weight. 

General physical examination yielded no definite diagnostic find- 
ings. The patient was rather pale and undernourished. Her weight 
was 95 pounds, the blood pressure 110 systolic, 70 diastolic. There 
was some tenderness to deep pressure in the right lower part of the 
abdomen but no masses were felt. Pelvic examination revealed no 
abnormalities. 

Laboratory examinations likewise gave no significant findings. The 
urine was entirely normal, the blood count showed 4,400,000 red cells, 
5,200 white cells, and 84 per cent hemoglobin. The blood chemistry 
was within normal limits and the blood Wassermann and Kahn tests 
gave negative reactions. 


It was our opinion that the right urinary tract should be investi- 
gated and, accordingly, a cystoscopic examination was carried out 
October 26, 1934. The bladder was found to be entirely normal. 
The ureters were catheterized and some resistance was observed on 
the right side about 5 cm. from the meatus and, when passing this 
point, the patient complained mildly of the type of pain she had been 
experiencing. A roentgenogram showed no suspicious shadows in 
the urinary tract and the urogram gave normal findings except for 
small, almost infantile type of kidney pelves. Analysis and culture of 
the urine secured from the kidney was normal. 

Because of the constriction in the ureter and the reproduction of 
pain, it was felt that this must be a ureteral stricture and ureteral 
dilatation was advised. The patient returned one week later for this 
service and, upon observing the bladder, a small fold was noted im- 
mediately below and medial to the right ureter. This had escaped at- 
tention at the previous examination. Although it did not have the 
typical appearance of a ureteral orifice, it was probed with a ureteral 
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catheter and found to be an accessory ureter. The smallest ureteral 
catheter would pass but 4 cm. and an attempt to pass it further caused 
severe pain which very accurately reproduced the pain of which the 
patient had complained. An attempt was made to inject skiodan 
for roentgenographic visualization but the injection of even two or 
three minims produced such excruciating pain that further attempts 
had to be discontinued. However, another catheter was passed up 
the normal right ureter and a roentgenogram made (Fig. 3). 


Fig. 3. Case 2. Roentgenogram. The 
larger catheter has been passed to the 
kidney through the normal ureter. The 
smaller catheter has been passed as far 


as possible into the blindly ending 
ureter. 


Having thus demonstrated the presence of an aberrant ureter, 
the exact reproduction of the patient’s pain. when instrumenting this 
ureter made me feel certain that here was the seat of the patient’s 
trouble. I felt justified in advising operation to explore this ureter 
with a view to its removal. The patient was naturally loath to ac- 
cept this advice because two previous operations had failed to re- 
lieve her symptoms, so she returned home. Within a few days, how- 
ever, she had another extremely severe episode of vomiting and pain 
which she described as more severe than any other and as soon as 
she recovered she returned for operation. 

The operation was carried out on December 24, 1934, spinal 
anesthesia being used. It had been planned to approach the ureter 
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extraperitoneally, but because of the previous operation, the peritone- 
um could not be reflected, so the ureter was exposed transperitoneally. 
The normal ureter was readily identified, as it contained a previously 
introduced ureteral catheter, and immediately medial and slightly 
posterior to the normal ureter, the second ureter was seen. It was 
about one-half*the size of the normal ureter. An incision was made 
in the posterior peritoneum at the level of the brim of the pelvis im- 
mediately over the ureter. At this time very active peristalsis was 
noted in the aberrant ureter which continued throughout the opera- 
tion. The aberrant ureter was then mobilized and separated from the 
normal ureter downward to the bladder and divided between clamps. 
On following this aberrant ureter upward, it was seen to cross the 
normal ureter anteriorly about an inch above the brim of the true 
pelvis and to pursue a course parallel and lateral to that of the normal 


~ 


Fig. 4. Case 2. Photograph of specimen removed. 


ureter. It was followed up as far as possible through this incision 
but the end could not be reached. Tape was therefore tied to the 
end and the ureter was tucked up behind the posterior peritoneum, 
which was then closed and: the lower incision closed. Through a lum- 
bar incision the ureter was again picked up and followed upward 
where it suddenly ended blindly at the lower pole of the right kidney. 
From the tip of the ureter numerous small filamentous bands, un- 
doubtedly nerves, could be seen proceeding to the hilus of the kidney, 
apparently communicating with the renal plexus of nerves. Inspec- 
tion of the kidney showed it to be normal in appearance except 
that it was unusually small. The ureter was removed and the incision 
closed with drainage. The patient had an entirely uneventful recovery 
from this operation. 

Examination of the specimen removed (Fig. 4) showed a seg- 
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ment of ureter 20 cm. in length and varying from 3 to 4 mm. in 
diameter. The upper end terminated blindly and when fluid was in- 
jected under pressure, it was determined that no opening was present. 
There was a small, patent lumen which permitted the passage of a 
filiform bougie. Histologic examination of the cross section showed 
a tubular structure with a small patent lumen lined by a transitional 
type of epithelium such as that found in the normal ureter. Sub- 
mucous, muscular, and adventitial coats were present. 

The diagnosis was normal accessory ureter (Fig. 5). 


_ Fig. 5. Case 2. Diagrammatic draw- 
ing. 


This patient has been seen at frequent intervals in the past three 
and one-half years. She has been entirely free from symptoms since 
the operation, she has had no recurrence of the pain in the right lower 
quadrant, and none of the nausea and vomiting of which she for- 
merly complained. Soon after the operation she gained about 20 
pounds in weight and this has been maintained throughout the past 
three and one-half years. It is also interesting to note that she has 
had no subsequent attacks of angioneurotic edema although I have 
no explanation for this. 


A search of the literature reveals only five other cases resembling 
this one. Hanlon* reports a case found at autopsy which presented 
two ureteral orifices on each side in the bladder. On the left 
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side there was complete duplication of the ureters and kidney pelves 
while on the right a single pelvis and ureter drained into the upper 
orifice while the lower orifice ended in a blind pouch 3.8 cm. long, 
whose course was entirely within the muscular coat of the bladder. 
In Everett’s’-case, there was partial duplication of the left pelvis 
and upper ureter, while on the right side there were two ureteral 
orifices, the lower medial one ending blindly at a distance of 6 or 
7 cm. No symptoms were attributable to it. In Furniss” case, 
there was a supernumerary ectopic ureter on the right side with 
two intravesical orifices on the left, the lower ending blindly at a 
distance of 20 cm. It is interesting that attempted injection of this 
blind ureter produced severe pain, which coincides with my experi- 
ence. In Lau and Henline’s case, there were three ureteral ori- 
fices on the right side, one ending blindly and apparently pro- 
ducing no symptoms. Minder* found a single ureter and pelvis on 
the left side with two intravesical ureteral orifices on the right, 
the upper one apparently ending blindly at a distance of 20 cm. 
A review of this case leaves doubt that this was a true blind 
ureter as previous abdominal operation for supposed cholelithiasis 
had revealed a large, soft mass in the area of the right kidney, 
probably a large hydronephrosis of the lower pelvis, and the ap- 
parent blind ureter may simply have been a ureter which was com- 
pletely obstructed. The cases of duplicate ureters ending blindly 
reported by Kretschmer,*® Sisk and Kundert,® and Harris * differ 
from Case 2 in that only one ureteral orifice was present in the 
bladder, the ureter bifurcating above the bladder with one branch 
ending blindly. 

I feel that interest in this case extends beyond the mere record- 
ing of another congenital anomaly. Here we have a perfectly 
normal, uninfected, unobstructed segment of ureter which conveys 
no secretion and yet is capable of producing severe pain and alarm- 
ing reflex symptoms in the gastro-intestinal tract. The occurrence 
of gastro-intestinal symptoms due to lesions in the urinary tract is 
a matter of common observation, but in most cases the cause of 
the pain can usually be demonstrated clearly. I believe we have 
but one explanation of the pain in this case and that is hyperperi- 
stalsis (noted at operation) and/or spasm. If this can occur in 
such a ureter, is it not also possible for a normal ureter to behave 
in the same manner? If we assume an affirmative answer, one 
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has a much more real answer to many cases of so-called nephralgia 
and many, if not most, so-called ureteral strictures may be due to 
ureteral spasm. Nor is an affirmative answer unreasonable, its 
counterpart being seen in other smooth muscle, notably the intes- 
tinal tract, appendiceal colic, or even the coronary artery. I am 
certain many have encountered patients with typical pain in the 
kidney or ureter without demonstrable organic disease in the 
urinary tract, and I believe many of these cases may be due to 
ureteral hyperperistalsis or spasm. Wharton" holds a similar view 
and has recommended denervation of the ureter for its relief, re- 
porting favorable results from this operation. 

Furthermore, is it not possible that the ureteral stump left fol- 
lowing nephrectomy might in the same manner be capable of pro- 
ducing pain? Occasionally a patient who has had a nephrectomy 
complains of pain in the groin or along the course of the ureter. 
We have never seen one of such severity as to justify ureterectomy, 
yet such an instance may arise. The question is presented for 
future experience to answer. 

The cases presented here emphasize the importance of careful and 
complete investigation of all patients with obscure abdominal pain 
or gastro-intestinal symptoms, and serve as further examples of the 
frequency with which such symptoms are due to lesions in the 
urinary tract. 


A supernumerary ureter without functional connection with kid- 
ney tissue, whether the ureteral orifice is ectopic or intravesical, 
may be easily overlooked. If an intravenous urogram or pyelo- 
gram reveals a congenital type of kidney, a more careful search 
for other developmental anomalies should be made. Intravenous 
urography is of neither positive nor negative value in the visuali- 
zation of such ureters. 


If the ureteral opening is ectopic, certain highly suggestive 
symptoms are usually present. The diagnosis should never be 
overlooked if dribbling of urine or a urine-like substance is pres- 
ent when the bladder is functioning normally. In Case 1 this 
symptom never appeared and in a true ureter ending blindly one 
would not expect it to appear. The symptom which was present, 
i.e., burning without associated frequency of urination, might have 
suggested the presence of an extravesical focus of irritation. Like- 
wise, a history of prolonged irritation of the vagina in the absence 
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of a sufficient etiologic factor should lead to a most thorough 
visual inspection of the vaginal introitus, urethra, and cervix. 

The recognition of intravesical supernumerary orifices should 
give no especial difficulty to the experienced observer. Inasmuch 
as they are occasionally encountered, he should systematically look 
for them whether or not their presence is indicated clinically. 

The symptoms of supernumerary ureter may vary from those of 
infection and obstruction of any ureter to predominant disturbances 
in the gastro-intestinal tract as a result of nonobstructive, non- 
inflammatory spasm such as were encountered in our Case 2. 

Until the possibility of this condition is kept in mind constantly 
and a systematic search made for such a condition, it is certain 
that the diagnosis may be missed and therapeutic efforts be futile. 
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TORSION OF THE APPENDIX TESTIS 


(HYDATID OF MORGAGNI) 
ALEXANDER RANDALL, M_D., F.A.CS. 
Philadelphia, Pennsylvania 


This interesting clinical-pathologic entity is being presented for 
several reasons: First, to bring the reported cases up to date 
(end of 1937) since the excellent presentation of Dix in 1931; 
secondly, to include additional cases; thirdly, to try to correct the 
earlier statements that the lesion occurred only in childhood and 
adolescence; fourthly, to accentuate the varying pathology; and 
fifthly, because the American medical literature seems peculiarly 
silent on observations of the condition, whose prompt diagnosis 
and surgical treatment will save prolonged suffering. 


HISTORY 


Colt® is credited with publishing in 1922 the first accurate de- 
scription of a case in which operation was performed; and his pre- 
sentation immediately brought case reports from Shattock”® and 
from Walton,** each of whom had operated upon such a patient 
in 1918 and 1913 respectively. Shattock’s observation remains 
the only one where two hydatids on a single testis were each un- 
dergoing acute torsion. Ombridanne,” in 1913, also saw the 
lesion in his fifth reported patient, but confused the picture with 
torsion testis (of which he was writing), though he specifically 
stated that testicular torsion was not present in this case. 

The constant publications of Mouchet’**’*® since 1923 gave to him 
the credit for focusing attention on the clinical picture, the true 
pathologic change, the ultimate significance and the necessity of 
prompt surgical treatment. He has personally observed thirteen 
accredited cases (Dix). 

In 1931 Dix? published all cases to the end of 1930, and tabu- 
lated forty-two cases then in the world’s literature. He added 
three further cases where the clinical picture was similar, but the 
causative factor lay in torsion of other vestigial structures. To 
this total of forty-five he added his two personal cases (one ves- 
tigial) and six additional unpublished ones from Mouchet (per- 
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sonal communication), bringing the grand total to fifty-three, of 
which forty-nine were torsion of the appendix testis, and four of 
other vestigial structures as follows: two of the appendix of 
epididymis, one of the organ of Giraldes, and one of the vas aber- 
rans of Haller. 

The literature from 1931 to 1937, inclusive, I have found to 
contain seventeen reported cases of simple torsion of the appendix 
testis and one case of torsion of a cyst of the vas aberrans. This 
brings the total in the literature to seventy-one, of which sixty- 
six are true torsion of the hydatid of Morgagni (appendix testis) 
and five of other vestigial structures. 

To this list I wish to add two cases of torsion of the appendix 
testis; so that the tabulation to date records: 


Torsion of the appendix testis (Morgagni) 

“OCS GE IE BODEIAIN COIIGYIONS, 65 6 cc cdc occ aceccccccsceduce 
Ree OE AO OUMNH OE CHIVRTNOS. osc .o csc os das be ccee eens tacssobeeean 
TERRI Ae MND ONE UMNMONNND go h2 55 4 5 cen w 625 G9 oss -acendlerd 6 sige lense o76-Os'n Siw 


That there have been only two articles in the American litera- 
ture, Foshee*® (two cases) and Rhodes” (two cases), seems worthy 
of especial remark, and probably many have been unappreciated 


and simply considered epidido-orchitis of undetermined origin. 
Such is a pity, as prolonged, or recurrent, invalidism has been re- 
peatedly observed and reported. 


ANATOMY 


Gross anatomy recognizes that the sessile hydatid of Morgagni 
is the most constantly present rudimentary structure of that group 
which owe their origin to vestigial remains of the Miillerian duct, 
or to embryonic faults of development. Situated on the anterior 
face of the superior pole of the testis, it lies free of the overhang- 
ing globus major of the epididymis. Paradoxically, it is more of- 
ten pedunculated than sessile, and its proper title-is the appendix 
testis. é' 

The appendix cpididymis, often called the stalked hydatid, is 
less constantly present, and arises from the tubules of the epi- 


*In a brief discussion of both torsion testis and torsion of the appendix testis Sorrel® 
reports that he has ‘observed seven cases of torsion of the hydatid of Morgagni and two 
cases of torsion of the organ of Giraldes, giving the ages from “‘four and one-half to thirteen 
years,” but without recording any further data. Including these, as Dix did those of 
Mouchet, the grand total becomes eighty-two, with torsion of the appendix testis alone 
represented by seventy-five cases. 
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genitalis that do not form tubuli collectivi. It is said to contain 
plain muscle in its stalk. 


The paradidymis, or organ of Giraldes, is composed of a group 
of rudimentary tubules within the structures of the first portion 
of the cord, and lesions therefrom appear separate from both the 
testis and the epididymis. These tubules represent embryonic rem- 
nants of the paragenitalis, or vestiges of the Wolffian body. 

The vasa aberrantia of Haller are located in the middle of the 
epididymo-testicular groove, and are again embryonic elements that 
have failed to consummate their total development, and have their 
origin probably from the Wolffian duct. 

It is of interest to recall that similar vestigial remnants occur 
in the female. An hydatid of Morgagni, properly termed the 
appendix vesiculosa, is found below the fimbriated end of the fallo- 
pian tube, but here it represents the vestigial remains of the Wolf- 
fian duct. Putzudonedder® presents a complete discussion of the 
anatomy and pathologic lesions of the female hydatid, while Hen- 
rich** reports a case of torsion in this hydatid and quotes three 
further cases from the literature. 

Microscopically the hydatid of Morgagni is covered with simple 
cylindrical epithelium and is composed of loose fibrous tissue, with 
blood vessels and some plain muscle fibers, and usually there are 
found remnants of a duct (Millerian), lined by ciliated epithelium, 


PATHOLOGY 


It is a bit confusing, as one reads the brief case reports, to 
classify each case clearly, and to determine whether torsion was 
present or not. To begin with, repeated attacks, with evidence of 
detorsion, have been recognized—Guillemin and Grandineau,” 
Roche,” Travernier and Garin.’ This represents the “formes 
frustes” of Mouchet. Secondly, the term “infarction” is used— 
Guerin,”® Blauchat,! Foshee*—a distinction one would consider 
difficult to make, even microscopically, after five days’ duration, as 
in one of Foshee’s cases. Thirdly, the diagnosis of fibroma has 
been given—Salmon and Contiades**—and, again fibroma of the 
hydatid without torsion—Salmon, Mosinger and Contiades” ; 
Glass. Cyst of the hydatid—Meyer-Wildisen**—6.5 cm. in -di- 
ameter is reported. This confusion, however, is of academic inter- 
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est only, and for the clinician the picture remains very much the 
same, and the therapy indicated is always operative interference. 

It has been necessary to exclude from the series those cases 
which do not present acute torsion as the major clinical-pathologic 
condition, and to include only those where this factor of torsion is 
present, or where repeated attacks with detorsion have been recog- 
nized. 

CLINICAL PICTURE 


The clinical picture has some confusing points. The onset is 
practically always sudden, with unilateral acute pain. The pain is 
rarely so severe or so continuous as that accompanying acute in- 
fectious epididymitis, but palpation is distressing, and in children 
the pain is probably deceptively exaggerated. A confusing symp- 
tom is a concomitant redness and edema of the scrotum at the on- 
set of the attack, and in children especially there is a slight eleva- 
tion of temperature that makes one think of an infectious process. 
Ruling out a urethritis, mumps, tuberculosis, or other general dis- 
orders, clears this side of the diagnostic picture. 

Complete torsion of the testis presents greater difficulty ; though 
this condition is almost uniformly of greater symptomatic sever- 
ity, and, fortunately, this differential diagnosis is not essential since 
prompt operative interference is the treatment of choice in both 
conditions. 

In cases of a few days’ duration the diagnosis becomes easier, 
and unless edema persists, or a secondary hydrocele collection in- 
terferes, the spot tenderncss at the superior pole of the testis and 
just under the globus major of the epididymis is diagnostic. With 
rare exception, general systemic symptoms are absent, and though 
fever is usual at onset, chill, nausea, vomiting, etc., are rarely re- 
corded. Inouye’s” patient, who had fourteen attacks in sixteen 
years, is of interest, in that frequency of urination regularly oc- 
curred with each attack. Roche” likewise reports urinary fre- 
quency and the unique radiation of the pain down the thigh; while 
the case reported by Tavernier and Garin*’ was long undiagnosed, 
as his pain in numerous attacks was regularly across the lower 
abdomen, until the last one, when the testicular character of the 
pain was first recognized. 

As Dix® says, when the condition is thought of, diagnosis pre- 
sents no insuperable difficulties, and it has been made correctly and 





TORSION OF THE APPENDIX TESTIS 289 


without reserve in a number of the published cases. It is certain, 
however, that many cases of this lesion are unrecognized, and drag 
out a long and painful course before resolution and a natural 
cure occur. 

Three cases in Dix’ tabulation show the lesion in ectopic testes ; 
and one in my tabulation (Moncalvi)** had both testes ectopic and 
palpable in the groins, with the right one involved in a torsion of 
the hydatid. 

AGE 


The early reports made the condition one of infancy, childhood 
and adolescence, and Mouchet’® wrote in 1925, “I am unable to 
explain why torsion of the hydatid of Morgagni presents itself ex- 
clusively in the infant and adolescent.” Probably the absence of 
infectious conditions of the genitalia in this young group brought 
the diagnosis more readily to mind. In Dix” statistics twenty- 
seven of the forty-two cases (64 per cent) he collected from the 
literature occurred in boys between the ages of eleven and fourteen, 
and only three were past their twentieth birthday. The six cases 
of Mouchet® as yet unpublished were of unrecorded age. In my 
additional nineteen cases, three were older than twenty years. As 
changes prior to and at puberty are thought to influence this tor- 


sion, it would be proper to take those past sixteen years as a cri- 
terion; and this shows that in the total series of seventy-three cases 
eleven (15 per cent) were post-puberal. 


ETIOLOGY 


The cause is still unknown. Certainly infection plays no part. 
Trauma has been discussed; sudden or violent cremasteric reflex 
response suggested ; but too many cases occur during ordinary play 
or occupation to allow such to stand. A few have occurred during 
sleep, as in torsion testis. It is suggested, apropos of the marked 
frequency during adolescence, that increased vascularity with tes- 
ticular growth and development may play an important rdle. Cer- 
tainly those in whom the hydatid has a greater pedicle development 
become potentially more liable; and Case 1 demonstrates this, in 
that the hydatid from the opposite testis was far from sessile. 


CASE REPORTS 


Case 1.—R. B., aged twenty-three, single, white, consulted me De- 
cember 16, 1936, complaining of repeated attacks of acute left testicular 
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pain of only ten to fifteen minutes’ duration. His first attack was 
three months before, on September 14, 1936, following a game of 
tennis, which he played in rather tight “shorts.” He awoke at five 
o'clock the following morning with severe left testicular pain and a 
generalized ache over the entire lower left abdomen, with radiation 
down the left thigh. He consulted a physician at nine o’clock, who 
advised a suspensory, and his pain was gone by three in the afternoon. 


Fig. 1. Case 1. Microscopic section through the area of 
the pedicle of the left hydatid. 


Since this primary attack he had worn a suspensory regularly, and 
has had but one other attack of moderate severity. At times exercise 
would develop an ache, and at others really strenuous exercise would 
cause him no discomfort. Long standing would cause an ache to 
develop, at times growing to be a constant annoyance. Three days 
before the consultation an attack of acute pain had lasted two hours, 
and then subsided entirely. He was otherwise enjoying excellent health, 
and planned to be married in three months. As his-fiancée lived else- 
where, sexual excitement had played no part in the attacks. 

An examination was completely negative: there was no pathologic 
change in the testis or the epididymis, and no hernia or varicocele. 
It was considered a case of torsion and detorsion of testis, and an 
operation for bilateral fixation was advised. 

Operation was performed December 18, 1936, under gas anesthesia. 
Incision of right scrotum and testicular tunics (normal side). The 
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testis was delivered, and appeared normal throughout; except that 
the hydatid testis appeared double normal in size, 1.5 cm. long, and 
from its extremity there hung a gelatinous mass fully 1 cm. in length. 
This abnormality, which, of course, had been symptomless, was ex- 
cised, and the pedicle cauterized with the high-frequency cautery. 
The wound was closed without drainage, after scarifying the testicular 
surface and taking two catgut sutures to include it while closing its 
tunica. 

A similar scrotal incision was made on the left, where, on opening 
the tunica vaginalis, this startling picture was found: The stem of 
the appendix testis was fully 8 mm. in length, twisted one and one-half 
turns clockwise, and banded a dark red at the point of greatest con- 
striction. Proximal and distal to this point many tiny cysts could be 
seen. Pendant from this twisted stem was a tongue-like gelatinous 
portion, fully 2.5 cm. in length and approximately 8 mm. in thickness. 
It hung so that its lower extremity was well below the middle of the 
testicular body. This was excised, and the wound closed without 
drainage, as on the opposite side. Cure has been permanent. 


Microscopy.—Sections showed an organ for the most part devoid 
of its epithelial covering, though in a few places remnants were found, 
and consisted of low cuboidal cells occurring in single layers in some 
places, but in others two to three cells deep. Underneath the surface 
there was abundant stroma, composed of loose connective tissue which 
was in a state of fairly advanced degeneration, with only an occasional 
cell nucleus taking the hematoxylin stain. There was quite marked 
edema, and areas showing deposits of hemosiderin, indicating old hem- 
orrhage. Only here and there were seen a few red blood cells lying 
in blood vessels with degenerated walls. There was some evidence of 
proliferation of fibroblasts and a few round cells. Scattered through 
the stroma were seen numerous tortuous, irregular spaces, whose walls 
contained large deposits of calcium salts, and whose lumina were for 
the most part empty, except for necrotic tissue and fragments of cal- 
cium deposition. These spaces might have been the remnants of ductal 
structures. 

The picture suggests that this organ had been deprived of its normal 
blood supply for considerable time, and that the pathologic changes 
noted above were secondary to strangulation. 


Case 2.—I wish to record this case, but as no operation was per- 
formed, verification is lacking. 


A. B., aged thirty-four, married, white, asked me to see him at home 
in October, 1934. His history was that twelve days before he was 
suddenly seized, while at his desk, with acute right testicular pain. It 
was so severe that he was hurried home, and required morphia to quiet 
him. The following day it was still exceedingly tender on any motion, 
but eased under some local applications, plus heat. The day I saw him 
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he had been out of bed for the first time, and was quite comfortable 
with a supporter, though the testis was still sensitive to pressure. As 
four physicians had made four different diagnoses (epididymitis, hernia, 
gonorrhea and appendicitis), he was quite concerned about his condi- 
tion, and feared that cancer was present. 

An examination revealed a perfectly normal scrotum, testicle and 
epididymis; there was neither hernia nor history of urethritis. Pal- 
pating the right testis, one could feel with the greatest ease a small, 
firm mass, the size of a grain of wheat, on the anterior testicular sur- 
face just below the head of the epididymis. Pressure thereon repro- 
duced identically the pain of complaint. Operation was advised, but 
declined when assured that it could not be cancer, and that in all 


probability the hyatid was then dead and would trouble him no more 
with acute pain. 


Case 3.*—A child, twelve years of age, was seen on February 10, 
1938, three days after the onset of an acute painful swelling of the 
right scrotum and its contents, and with a temperature of 99°. An 
examination showed the swelling to be limited to the upper half of the 
scrotum and to the globus major of the epididymis. The scrotal skin 
was reddened, and palpation elicited acute pain. The cord was free 
of any involvement in the picture, and torsion was not demonstrable. 
Actually, the testicular body could be gently palpated without acute 
pain being elicited. A diagnosis of torsion testis was made, and im- 
mediate operation advised and accepted. 

Operation was performed February 13, 1938, under gas anesthesia. 
An incision was made through the scrotal walls and tunica vaginalis, 
which exposed a normal testis and slightly congested epididymis. The 
hydatid of Morgagni was of a deep purple color, verging on gangrene, 
and the size of a large pea. It appeared stalked, with the distal two- 
thirds dry and verging on necrosis. No definite torsion was demon- 
strated, though looked for, but the appearance was so characteristic 
that it was considered that recent detorsion had occurred. It was ex- 
cised, and no bleeding ensued. The wound was closed in layers with 
fine catgut. Recovery was prompt and cure established. 


Microscopy.—The picture showed extensive hemorrhagic extrava- 
sation and quite generalized cellular necrosis. 


TORSION OF OTHER VESTIGIAL STRUCTURES 


In this period from 1931 to 1937, inclusive, the available liter- 
ature contains two reports of this character: 

Case 1 (Patch)**—Report of a case of torsion of a cyst arising 
from the vas aberrentia. 

*Personal communication from Dr, Philip Rosenblum of Philadelphia, to be published 


later. The case was presented by him before the joint meeting of the Philadelphia and 
New York Urological Societies, April 21, 1938. 
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Case 2 (Sorrel)*°—Report of two cases of torsion of the organ 
of Giraldes. (See footnote page 284. ) 


TREATMENT 


The operation is so simple, and so devoid of any serious compli- 
cations, that it should always be advised. As I was able to dem- 
onstrate so clearly, in my Case 1, the bilateral development of un- 
usually long hydatids, it would seem advisable to operate on both 
sides in any given case. The fixation of the testis to the incision 
in the tunica vaginalis, when sewing up, I would likewise advise 
as a step to prevent subsequent torsion testis, as these two condi- 
tions have been reported as occurring simultaneously. 

The question of conservative, non-operative treatment is ill-ad- 
vised: Firstly, because no local treatment relieves the distress; 
secondly, because detorsion and recurrent attacks are possible; 
thirdly, because the non-operative recovery can take longer than 
the operative removal and convalescence; and fourthly, we have 
the suggestion of Contiades and Merigot,* who report two cases 
where they felt evidence existed that a hydrocele collection was 
secondary to a small foreign body found within the tunica vagi- 
nalis, and in each case the history gave evidence that torsion of the 


hydatid had preceded the development of the hydrocele. 


CONCLUSIONS 


1. Two additional cases of torsion of the appendix testis are 
reported; bringing the total to sixty-eight cases in the literature 
to the end of 1937. (See footnote page 284.) 

2. It is of moment that only two American authors have re- 
ported cases. 

3. It is assumed that the diagnosis is being missed, and mas- 
querading under a faulty.interpretation of the symptoms and signs. 


4. Treatment is surgical and, as a preventive step, should be 
performed on both sides. 
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DISCUSSION 


Dr. CiypE L. Deminc (New Haven, Conn.): May I ask Dr. 
Randall how old the oldest patient was? 


Dr. RANDALL: Forty-three. 


Dr. DeminG: I have seen several cases in the past, but I didn’t 
know what they were. I must admit that I have learned some- 
thing, and I appreciate Dr. Randall’s paper. 


Dr. FLETCHER H. Cotsy (Boston, Mass.): Dr. Randall, I feel, 
has rendered a distinct service in collecting these cases together 
in his clear, orderly way. It is a condition that has not been rec- 
ognized here, as he says, as often as it has been in Europe. 

One of these cases occurred at the Massachusetts General Hos- 
pital while I was on service and, as I remember, we were brave 
enough to make a definite diagnosis of torsion of one of the appen- 


dices. 


I am also under the impression that several cases were reported 
from the Children’s Hospital at Boston. 


Another point is this: Do I understand that Dr. Randall thinks 
it is advisable to do a bilateral operation? 


Dr. WitiiAmM F. Braascu (Rochester, Minn.): Obstruction 
of the bladder in the female, as reported by Dr. Neff, is certainly 
an interesting condition, and one which in recent years has been 
observed much more frequently. My colleague, Dr. Thompson, 
recently described some twenty-five cases observed at the Clinic 
during the last few years. It is caused more frequently by a 
hypertrophic condition of the sphincter than by prolapsed mucosa 
as described by Dr. Neff. Microscopic examination of the tissue 
removed usually shows sphincteric muscular tissue. It may be 
very difficult to determine sphincteric hypertrophy on cysto-urethro- 
scopic examination, but it is recognized more easily by means of 
the direct vision endoscope than through a lens cystoscope. 
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I am under the impression that the operation can be done more 
satisfactorily by means of the punch operation, since it causes less 
destruction of underlying tissue than occurs with the loop. It has 
been our experience that tissue should be excised from several 
areas of the entire sphincteric circumference. 


In several cases it was necessary to operate a second time be- 
cause insufficient tissue was removed. Secondary atony of the 
bladder musculature is sometimes a factor in delaying recovery of 
bladder function and it may be weeks or months before the func- 
tion is restored, even though sufficient sphincteric tissue is re- 
moved. Incontinence has occurred in several of the cases follow- 
ing the secondary operation, but it never remained permanently. 


Dr. Austin I. Dopson (Richmond, Va.): I am very much 
interested in Dr. Neff’s report, and I think it calls our attention 
to the importance of careful observation of the urethra as well 
as the sphincter area in these cases of bladder obstruction in the 
female. 

I have seen three patients with obstruction at the neck of the 
bladder; the first was evidently a congenital condition inasmuch 
as the patient was a young woman who gave a history of dribbling 
and difficulty from birth. Neurologic examination gave negative 
findings and she was relieved by merely cutting through the poste- 
rior portion of the sphincter area with the Collins electrode. 

The other two patients were elderly women who, while giving 
a history of frequency of urination for some time, had not 
known that they had difficulty in emptying the bladder until it was 
necessary for them to be confined to bed. One came into the hos- 
pital because of pyonephrosis with stone and complained of inabil- 
ity to void since she had been confined to bed. The kidney condi- 
tion was treated. She was sent home with an indwelling catheter, 
which was to be removed in a short while. It was removed and 
had to be promptly reinserted. After six months of dilatation 
of the urethra and drainage of the bladder, she returned to the 
hospital and with the punch sections of tissue were removed from 
the posterior sphincter area, giving complete relief. 

The other woman came to the hospital because of a gall-bladder 
condition and following the operation was never able to void. 
After remaining at the hospital about six weeks with every effort 
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at dilatation and irrigation, a similar punch operation was done 
which relieved her condition. In each of these cases there was 
fibrosis of the sphincter area with definite trabeculation of the 
bladder. 


Dr. NATHANIEL P. RatHBuUN (Brooklyn, N. Y.): I just want 
to sound a warning about removing too much tissue in these cases 
of hypertrophy of the sphincter occurring in the female. This 
was illustrated in a recent case occurring in my clinic when one of 
my associates removed about a gram of tissue. This was followed 
by complete incontinence. A later plastic operation was unsuc- 
cessful so that she is still at the present time totally incontinent. 


Dr. RANDALL: To answer Dr. Colby: Is Foshee in Boston? 
Rhodes reports two cases and Foshee reports two cases. I think 
they are both from Boston. I don’t want to overlook any case 
in the literature. I think the bilateral operation is indicated. 


Dr. Cotsy: There is evidence enough of an abnormal appendix 
on the other side? 


Dr. RANDALL: There was in my one case. 








HYPERTENSION IN DESTRUCTIVE INFECTED 
UNILATERAL LESIONS OF THE KIDNEY 


E. GRANVILLE CRABTREE, M.D. 
Boston, Massachusetts 


There has appeared in the literature in comparatively recent 
times and from other than Urological sources, a series of studies 
which indicate a closer cause and effect relationship between 
urinary tract infection and hypertension than has been generally 
accepted (Loncope,” Butler,* Peters,*’*?* Weiss, Parker, and 
Robb,” Kinnelsteil and Wilson,*® and others). It is to be noted 
that these writers indicate that the percentage of hypertension 
cases which show pyelonephritis at autopsy is very high, that the 
evidence produced is based on terminal findings either in end- 
result sick cases in medical wards or at autopsy, and finally that 
there are no data to indicate the relation of the infection-hyper- 
tension group to the whole group of pyelonephritis infections. 
The urologist who sees cases in which either spontaneous recov- 
ery of renal infection or cure under treatment takes place, has 
assumed a more optimistic point of view than is expressed by 


those who study end-results. The latter group, from entirely 
different data, has expressed pessimism about the significance 
of urinary tract infections which may prove to be an excellent 
warning to those who see the early stages of pyelonephritis, but 


which may apply to but a small percentage of the whole group of 
infections. 


Until] data are collected to indicate percentages of cases of 
renal infection which eventually develop hypertension, and whether 
or not certain degrees and types of infection are capable of pro- 
ducing hypertension either at the time of the infection or in 
subsequent years, urologists will be loath to accept the pessimism 
regarding the seriousness of all renal infections which is growing 
up rapidly in some non-urologic fields of medicine. 

Three of my patients who have now been clear of infection for 
Over one year after treatment with either mandelic acid or sul- 
fanilimide, are known to have had bilateral renal infections for 
over twenty years without showing hypertension to date. All 
have been under observation for a period in excess of five years. 
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Four severe bilateral pyelonephritis in pregnancy cases have been 
re-examined after from eleven to sixteen years and found to be 
free from infection, hypertension, and evidences of renal insuffi- 
ciency. Most urologists can probably duplicate or exceed this 
group from their experience. There are also under my charge 
both cases of pyelonephritis in pregnancy and cases of bilateral 
severe pyelonephritis in other conditions than pregnancy in which 
the infection is no longer present, and the patients have developed 
severe degrees of hypertension at the comparatively early age of 
forty years or less. We who deal with bilateral partial or com- 
pletely obstructive infected lesions such as stone and hydroneph- 
rosis certainly do not find the majority of these patients ex- 
hibiting hypertension, even though the condition has been present 
for several years. 

Urologists may well become interested and collect data on their 
infection cases in order that further light may eventually be 
thrown on the causal factors concerned. Attempts to unravel a 
terminal picture can at best be unsatisfactory. 

There have appeared in the literature a few cases of unilateral 
urinary tract infection in which the patients have been cured of 
their hypertension, or markedly benefited, by removal of the 
infected kidney. Perhaps more such cases exist than I have been 
able to find. I have the impression that the phenomenon has at- 
tracted little attention and all have not been recognized. These 
cases are of particular interest because they are not terminal con- 
ditions, the specimens removed for study are surgical pathologic 
specimens and not autopsy specimens with terminal alterations, 
and the fate of the other kidney will in some, if not all, instances 
be determined eventually. 

I have collected five cases of unilateral destructive renal lesions 
with hypertension in which the patient has improved after neph- 
rectomy. and will add a sixth. The fifth case is also mine, 
although reported at a previous time because of interest in the 
lesion, an acquired stricture of the ureter, which appears now to 
have been responsible for the hypertension. 


The first case, in regard to date, was reported by Quinby,” in 
1923. 


Case 1.—A boy of fourteen years, whose presenting symptom was 
headache of twelve months’ duration, gave a history of scarlet fever, 
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appendectomy five years previous to entry, tonsillectomy ten years 
previous to entry, and operation for inguinal hernia two years previ- 
ously. There had been nocturia for several years, usually once. 
There developed gradually about twelve months ago, headaches which 
were at first frontal, then also occipital. The boy had vomited at 
times for the past three months. Slight discomfort had been present 
in the right upper quadrant for quite some time. 

Blood pressure was markedly elevated at 250 mm. of mercury sys- 
tolic, 170 mm. diastolic. The urine showed no pus. Culture was 
not done. There were a few casts in the sediment. Specific gravity 
was 1010-1015. Phthalein test showed 15 per cent in two hours and 
ten minutes. Cystoscopy showed delayed excretion time, in 10 
per cent in fifteen minutes after intravenous injection on the left. 
On insertion of the right catheter, there was no flow from the kidney 
and no injected fluid reached the pelvis. A palpable tumor of the 
right kidney was noted. At operation the mass on the right proved 
to be a tensely filled large hydronephrosis which was removed. Dr. 
Quinby has kindly supplied me with the pathologic report which was 
not included in the original report. For completeness it is here in- 


cluded with due credit given to Dr. Quinby for this added information 
as well as for the end-result note: 


“Gross Description: Spec'men consists of a right kidney, somewhat pyriform 
in shape and measuring 17x6 cm. in width at the upper end and 11 cm. at the 
lower, and 9 cm. in thickness. The fluid was removed by aspiration and the 
cystic kidney was filled with 10 per cent formalin and fixed in Kaiserling. 
On examination several days later, the outer surface of the kidney was pink- 
ish grey and somewhat rough in appearance. The kidney contained about 500 
c.c. of fluid. On section very little renal parenchyma is seen. The pelvis is 
dilated into a large cyst measuring approximately 8 cm. in diameter. Extend- 
ing off this are five large calices measuring from 3 to 3.5 cm. in diameter. 
In several places only a shell of renal tissue exists and in no place is there 
more than 0.5 cm. of parenchyma. The pelvis is greyish pink and contains 
a few scattered, punctate areas of hemorrhage. About 4 cm. of ureter is 
attached to the pelvis of the kidney. This was opened and found to be patent 
throughout. It opened into the pelvis by a very small orifice which admitted 
a probe 1 mm. in diameter. The orifice in the pelvis is guarded by a small 
semi-lunar valve. It is readily understood how accumulation of fluid in the 
pelvis with distention closed off the ureteral orifice and eventually produced 
the hydronephrosis. Sections are taken for microscopic study. 

“Microscopic Report: There are three sections. All show a diffuse destruc- 
tion of the kidney. In one little area the histology of the tubules of the 
kidney can be recognized; otherwise the glomeruli and tubules are fibrosed. 
The larger vessels have their intima thickened. There is a diffuse, heavy 
lymphocytic infiltration. 


“Diagnosis: Hydronephrosis; chronic pyelonephritis.” 


After the removal of the right hydronephrotic kidney, the blood 
pressure fell in the ensuing week to an average of about 130 mm. 
systolic, where it remained until discharge about a month after opera- 
tion. During this postoperative period it became very evident that 
the suspicion entertained before operation of a very definite nephritis 
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in the active left kidney was confirmed and the boy was discharged 
to the nephritic clinic. The renal concentration test failed at any 
time to show a specific gravity higher than 1010 and the phthalein 
remained consistently low at approximately 20 per cent in two hours, 
the urea nitrogen in the blood being in the region of 46 mg. per cent. 

The notes. of the subsequent career show that the blood pressure 
rose again during the year following and that on the whole he did 
not follow the necessary limitation in diet except sporadically. 

On September 28, 1924, the boy died following an operation for 
intestinal obstruction. At this time, however, the function of the 
remaining kidney was far from normal and a considerable degree of 
hypertension had returned although not so high as on the previous 
observation. 


Case 2.—The patient, female, aged twenty-seven, had been pre- 
viously reported by Crabtree.° She had scarlet fever and diphtheria 
in childhood ; tonsillitis and rheumatism six years ago; appendectomy 
eight years ago; operation for tubal pregnancy four years ago and 
for ovarian cyst two years ago. In 1914, 1915, and 1917 she was 
delivered at term of normal babies. Operation for tubal pregnancy 
was performed in 1918. In 1919 there was a normal delivery. Mic- 
turition was never abnormal. In December, 1921, she entered the 
Boston Lying-in Hospital in early pregnancy with left costovertebral 
pain. The urine showed infection with a small trace of albumin. On 
January 10, 1922, symptoms of pyelitis in the right side appeared. 
She was studied at the Peter Bent Brigham Hospital. The left sedi- 
ment findings were negative. The function of the kidney was 5 per 
cent in ten minutes after intravenous pyelography. The right kidney 
was infected. The organism concerned in the infection was Bacillus 
colt. Pyelography showed a normal left pelvis and ureter but a 
markedly dilated right renal pelvis. 

In February, 1922, when now four and one-half months pregnant, 
the patient was re-examined by cystoscope at the Boston Lying-in 
Hospital. The right pelvis and ureter yielded 165 c.c. of purulent 
urine on suction. The left urine showed only bacilluria. In March, 
1922, she was delivered by vaginal cesarean section for intractable 
right pyelonephritis. After delivery she improved steadily and was 
discharged from the hospital. 

The patient failed to report until October 23, 1925, when six and 
one-half months’ pregnant. The urine was infected and there were 
symptoms referable to the right kidney. Blood pressure readings 
were made daily for three days, October 23, 24, and 25, and at two 
hourly intervals, and ranged from 150 mm. systolic, 110 mm. diastolic 
the first day, to 120 mm. systolic, 72 mm. diastolic to 132 mm. sys- 
tolic, 84 mm. diastolic (Chart 1). She showed phenolsulphone- 


phthalein test of 40 per cent in two hours and a small amount of 
albumin. 
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The patient was readmitted to the hospital November 24, 1925, for 
symptoms of toxemia. Blood pressure readings are shown on Chart 
II. Cystoscopic findings on admission showed right pelvic content of 
60 c.c. of urine which was loaded with pus and cocci and bacilli. 
The phthalein function had an appearance time of four minutes and 
14 per cent output in fifteen minutes on the left. There was no 
pelvic residual. The sediment showed a few pus cells and many 


Oct. 25 Oct. 24 


Chart I. Case 2. Two hourly blood pressure readings, 
October 23-25, 1925. Discharged undelivered, November 5. 


bacilli and cocci. Only a right pyelogram was done. The pelvis 
was markedly dilated, as was the ureter, with dilated calices which 
showed much clubbing. Abdominal cesarean section and sterilization 
were done. 

On January 8, 1929, she reappeared in the out-patient department 
clinic complaining of pain, of very recent occurrence, in the right 
kidney region. This kidney was palpable. The bladder urine was 
very cloudy with pus and the systolic blood pressure was recorded 
at 200 mm. of mercury. Cystoscopy showed 52 c.c. residual urine 
on the right, no residual urine on the left. There was no evidence 
at this time of ureteral narrowing on the right. 

From December, 1926, to February, 1927, systolic blood pressure 
readings ranged from 180 mm. to 210 mm. The right renal pain 
continued. During this time five cystoscopic dilatations of the now 
narrowed right ureter were done with only temporary relief. During 
this period the function of the right kidney decreased, the urine 
remained infected, and there was only a trace of phthalein excretion. 
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The left kidney recovered from its bacteriuria and showed a phthalein 
output of 45 per cent in dilution of 250 c.c. in fifteen minutes. Pyelog- 
raphy showed that a long stricture had developed in the upper third 
of the right ureter. The cortex seemed thinned. 

Nephrectomy was done. Pre-operative systolic blood pressure 
readings, two in number, made when resting in bed, were 180 mm. 
and 200 mm. One postoperative record was made on the twenty-first 
day of convalescence which read 120 mm. systolic, 76 mm. diastolic. 


_ Dr. Tracy Mallory’s report on the gross and microscopic exam- 
ination of the specimen is as follows: 


“April 7, 1927. Right kidney (nephrectomy following pyelitis of pregnancy). 
Weight 130 grams. Dimensions 10 by 5.5 by 4 cm. The kidney is shrunken, 
firm, and decolorized by the fixative. The capsule seems to have stripped 
readily, leaving a smooth, somewhat mottled surface. At the upper pole there 
is an irregularly shrunken, puckered area, darker in color, suggesting a pre- 
vious inflammatory process. Several smaller puckered areas, about 1 cm. 
square, are seen on the outer border of the kidney. 

“The renal pelvis and upper ureter are dilated, and about 4 cm. below the 
pelvis there is a definite ureteral stricture extending for about 3 cm. In 
this area the walls are hypertrophied three or four times the normal, and the 
ureter below this point still appears somewhat dilated. 

“On cut section the calices are dilated and the walls of the pelvis thick- 
ened. The renal parenchyma appears fairly normal. There is no _ gross 
evidence of inflammation or necrosis. Sections taken as follows: (1) Kid- 
ney through shrunken area described above. (2) Kidney apparently normal, 
at the upper pole. (3) Kidney, apparently normal, lower pole. (1) Ureter 
below stricture. (2) Ureter through stricture. (3) Ureter above stricture. 

“Microscopic examination of sections through unscarred areas of cortex and 
pyramids show that the glomeruli are uniformly slightly distended. In many 
instances the capsular space is obliterated, in others the narrowed space is 
filled with albuminous material. One or two capillaries of the glomerular tuft 
in almost every instance are occluded by masses of endothelial cells. Occasion- 
ally a polymorphonuclear leukocyte is present. In general the lining cells of 
Bowman’s capsules are entirely involved in the process. ‘Occasionally a desqua- 
mated cell is seen in the capillary space. The convoluted tubules are filled 
with albuminous material. The fixation is too poor to permit an accurate 
decision as to vacuolization or albuminous degeneration. 

“Sections through a large scarred region show a wedge-shaped area with 
apex towards the pyramid. The tubules have almost entirely disappeared and 
a dense infiltration with lymphocytes and plasma cells replaces them. The tis- 
sue is shrunken and the larger blood vessels are drawn closely together. Many 
of them show considerable thickening of the intima. The glomeruli in this 
area are to a large extent completely sclerosed. The remainder show marked 
capsular thickening and adhesions between tuft and capsule. 

“Sections of the ureter above and below the point of stricture show moderate 
thickening of the wall, a normal mucous membrane, and a slight degree of 
infiltration with lymphocytes and plasma cells. Section at the point of stric- 
ture shows a marked chronic inflammatory process. There is dense infiltra- 
tion with lymphocytes and plasma cells of submucosa and muscularis, and con- 
siderable increase in fibrous tissue, bands of which run between, and _ split 
widely apart, the muscle bundles of the muscularis. The mucous membrane 
over this area is less regularly stratified than elsewhere and shows small 
papillomatous projections. 

“Diagnosis: Chronic pyelonephritis, subacute glomerulonephritis, inflamma- 
tory stricture of the ureter—(Signed) Tracy B. Mallory.” 
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The systolic blood pressure fell from 200 to 210 mm., to 124 to 
140 mm. in the weeks following the operation, and remained low in 


spite of the patient’s resumption of the care of a house and six 
children. 


Subsequent, History.—Gall-bladder disease developed in 1927. One 
record of systolic blood pressure of 190 mm. was recorded during an 
attack of pain. The pressure soon returned to 145 to 160 mm. The 


Chart II. Case 2. Blood pressure, November 24-December 14, 1925. Note: 
Cesarean section and sterilization were done, November 29. 


urine showed no albumin, no sugar, no pus, bacteria, red cells, or 
casts. In March, 1929, the urine still showed no albumin. Tonsillitis 
had become troublesome. Non-protein nitrogen was 30 mg. per cent. 
She had gained a lot of weight to 210 pounds. Blood pressure was 
140 mm. of mercury systolic, 74 mm. diastolic. Two-hour phthalein 
function was 39 per cent. In January, 1933, non-protein nitrogen was 
25 mg. per cent. Urine showed no albumin, blood pressure 145 mm. 
systolic, 90 mm. diastolic. She had been working as a cook, and 
had been in excellent health. 
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The patient was seen again in April, 1938. She had had to give up 
work ten weeks before because of nervousness, bad headaches, and 
crampy pains in her legs. She is now short of breath and tires easily. 
There is nocturia five or six times. There have been specks before 
the eyes for about one year. On the whole, she had felt well up to 
the time she was forced to stop working. Weight is now 223% 
pounds. The urine is clear, dilute, but shows a trace of albumin. 
Sugar is absent. Specific gravity on four specimens ranges from 
1.012 to 1.014. There are no casts in thirty fields. No pus, red cells, 
or bacteria can be seen. Culture negative. pH test was 5.5 to 
6. Intravenous phthalein test shows, in four fifteen-minute excre- 
tion periods, 15 per cent, 30 per cent, 15 per cent, and 10 per cent in 
500 c.c. dilution. Non-protein nitrogen is 26 mg. per cent. Intra- 
venous pyelography shows a large, nondistorted, normal appearing 
kidney on the left. The right is absent. Dye appeared fairly prompt- 
ly at five minutes after injection. The best plate was at fifteen min- 
utes after injection of the dye. The calices, pelvis, and ureter seem 
normal. Blood pressure readings after activity are 196 mm. of 
mercury systolic, 124 mm. diastolic, and after resting, 190 mm. sys- 
tolic, 122 mm. diastolic. 


Case 3 (Butler’s case*).—November, 1934. The patient, male, aged 
seven, had a presenting symptom of hematuria. The boy was healthy 
and had no past history of illness except minor children’s diseases. 
Blood pressure on admission was 98 mm. of mercury systolic, 50 mm. 


diastolic. The urine contained a slight trace of albumin and was full 
of blood. X-ray showed a right renal calculus in a considerably di- 
lated pelvis with blunted calices. The calculus later moved into the 
right ureter. The left kidney, pelvis, and ureter were normal. Non- 
protein nitrogen was 20 mg. per cent. Intra-muscular phenolsulphone- 
phthalein was 30 per cent in the first hour and 25 per cent in the 
second hour. Ureterostomy for stone was done. By January, 1935, 
the urine contained pus, and culture showed Bacillus coli. On April 
5, 1935, a nephrostomy was done on the right kidney. The fat was 
found to be abnormally adherent about the lower pole of the kidney 
and there were several aberrant vessels which did not appear to com- 
press the ureter. The pelvis and ureter were greatly dilated. The 
renal cortex was much thicker than anticipated. Phenolsulphone- 
phthalein test showed 15 per cent excretion from this kidney in 
the first hour and 10 per cent in the second hour. The catheter was 
removed April 30 and the patient was sent home with pyuria still 
present. 

In August the patient returned to the hospital with cyanosis and 
dyspnea and rapid pulse rate. The liver was enlarged and there was 
dependent edema. The heart was enlarged. Blood pressure was 130 
mm. of mercury systolic, 100 mm. diastolic. After digitalization, the 
pulse rate dropped to normal, the edema disappeared, but the blood 
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pressure rose to 160 mm. systolic, 105 mm. diastolic. The urine from 
the right kidney continued to show pus and Bacillus coli. The excre- 
tion of phenolsulphonephthalein had fallen to 3 per cent in one hour. 
The left kidney gave 16 per cent excretion and showed no organisms 
on culture. The urine concentration test gave specific gravity as 
high as 1.024, The non-protein nitrogen was 24 mg. per cent. During 
seven weeks’ observation, the blood pressure varied between 122 mm. 
and 168 mm. systolic, and 90 mm. and 110 mm. diastolic. Nephrec- 
tomy was done. 

The pathologist’s report showed the following cortical findings in 
the gross. The capsule of the kidney was opaque, thick, and in certain 
areas markedly adherent to the kidney surface. Over the lower pole 
there was a large, irregular, slightly depressed dull purplish area to 
which the capsule was markedly adherent. At the superior pole were 
smaller discrete areas. The kidney was moderately firm but boggy 
and with poorly defined cortical and medullary zones. At the supe- 
rior pole there was a wedge-shaped lesion with a red central area 
extending to the tip of an inferior calix. 

The pelvic and ureteral dilatations were noted. 

Microscopic sections showed the following changes in the cortical 
tissues: There was thickening, edema, and lymphocytic infiltration 
of the capsule. The interstitial tissues were densely infiltrated with 
lymphocytes, polymorphonuclear leukocytes and mononuclear cells. 
In occasional areas the renal parenchyma was replaced by polymor- 
phonuclear leukocytes and lymphocytes. In other areas lymphocytes 
were packed densely, suggesting a lymph follicle. Inflammatory 
changes extended throughout the entire kidney. The convoluted and 
collecting tubules were dilated. Occasional tubules were filled with 
polymorphonuclear leukocytes. In many glomeruli there was increased 
prominence of the basement membrane both in the capillary loops 
and in the capsule itself. Many glomeruli were practically bloodless. 
Inflammatory cells in the glomeruli were lacking. Moderate thicken- 
ing of both the media and intima of the smaller arterioles was noted. 

After operation the blood pressure fell to 100 mm. of mecury sys- 
tolic, 70 mm. diastolic; and the urine became clear. Six observations 
during the subsequent twenty months showed the heart to be of nor- 
mal size, the urine negative for pus and bacteria, and the blood pres- 
sure never higher than 115 mm. systolic, 75 mm. diastolic. 


Case 4 (Barney’s case*).—A girl, ten years of age, with a history 
of pyuria of at least two years’ duration was seen in March, 1937. 
There were pus and bacilli in the urine. There was hypertension 
of 190 mm. of mercury systolic, 120 mm. diastolic. The non-protein 
nitrogen and phenolsulphonephthalein were within normal limits. 
Right nephrectomy was done. The day following operation the blood 
pressure fell to 110 mm. systolic, 70 mm. diastolic, and remained below 
that level during the subsequent stay in the hospital. Three months 
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later the child was healthy and active with blood pressure reading 
at 92 mm. systolic, 60 mm. diastolic. 


The kidney was described as small, irregularly scarred, with dilated 
pelvis. On section there was marked thickening of the media and 
intima of the arterioles. There was cell infiltration in areas through- 
out the parenchyma. 

In a personal communication Dr. Barney reports that the child is 
still possessed of normal blood pressure after fifteen months from 
the date of operation. He, himself, will eventually present a more 
detailed report of this case. 


Case 5 (Barker and Walters?).—February, 1938. The patient was 
a male, aged 42; presenting symptoms: increasing nervousness, some 
shortness of breath, and occasional mild morning headache all of ap- 
proximately one year duration. The past history included appendec- 
tomy sixteen years before entry to the hospital, and cholecystectomy 
five years previously, at which time no gall stones were found. Twelve 
years previous to entry he had right renal colic with hematuria. There 
were several similar attacks six years ago and four years ago. In 
such an attack four years ago, 1933, chills and fever occurred. A 
large stone was found in the mid-portion of the right ureter. There 
was definite hydronephrosis and hydroureter above the stone. Ure- 
terolithotomy was done, but the urine remained infected and the 
ureter could not be catheterized to the pelvis because of obstruction. 

Roentgenograms in 1933 showed the right kidney to be of normal 
size, but hydronephrosis was present. 

Roentgenograms in 1935 showed the right kidney to be moderately 
contracted. 

Roentgenograms in 1937 showed the right kidney to be markedly 
contracted. 

The patient had been told that all early examinations had shown 
that all tests on the left kidney had been normal and that numerous 
blood pressure tests over the previous ten years had been normal. He 
passed insurance tests in 1936, but in August, 1937, blood pressure 
readings showed 200 mm. of mercury systolic, 140 mm. diastolic. 


The chief findings on physical examination were that there was 
sclerosis of radials and temporals. Blood pressure readings were 
232 mm. systolic, 135 mm. diastolic; 170 mm. systolic, 120 mm. dias- 
tolic ; 200 mm. systolic, 140 mm. diastolic; 180 mm. systolic, 125 mm. 
diastolic ; 238 systolic, 150 mm. diastolic; and 240 mm. systolic, 146 
mm. diastolic. After nine grains of amytal the blood pressure read- 
ings were 136 mm. systolic, 100 mm. diastolic; and 134 mm. systolic, 
90 mm. diastolic. 

On cystoscopic examination it was not possible to pass a catheter 
into the right ureter in its upper portions. Excretion of indigo car- 
mine from the right side was Grade 2 and from the left Grade 3. 
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There were no bacteria found in either kidney urine, but Escherichia 
coli, micrococci, and pseudomonas were found in the vesical urine. 

At nephrectomy a contracted kidney about one-third to one-half 
normal size weighing 48 grams was found. It showed a dilated pel- 
vis, was nodular and showed small chronic abscesses. 

Histologic examination showed that the cortex consisted of alter- 
nate portions of fairly normal renal tissue and areas where the pa- 
renchyma had been destroyed completely. Replacement by fibrous 
tissue and lymphocytic infiltration characterized these areas. Arcuate 
and interlobar arteries showed markedly thickened walls. 

Three hours after operation the blood pressure was recorded at 
230 mm. systolic, 140 mm. diastolic. From ‘then on to the eleventh 
day the readings were irregular, but showed a gradual decline to 
140 mm. systolic, 100 diastolic. After being allowed up for nine days 
and six days after leaving the hospital, he showed the following: 
after lying recumbent for eight hours the readings were 128 mm. 
systolic, 90 mm. diastolic; and 144 mm. systolic, 100 mm. diastolic, 
with a mean level of 135 mm. systolic, 95 mm. diastolic. Two months 
after operation pressure averaged 130 mm. systolic, 90 mm. diastolic. 


Case 6.—A man, aged forty, gave as his chief complaint, loss of 
strength. The patient had childhood diseases but not scarlet fever, 
and had influenza once. There was repair of hydrocele some years 
ago. There were no other illnesses of any kind until two years ago. 
At that time while in Canada the patient suddenly developed a high 
fever with temperature of 103°, pain over the right kidney, which 
radiated down over the right thigh. He was taken home to Attle- 
boro, Massachusetts. After about one month a diagnosis of peri- 
nephritic abscess was made, and the abscess was drained surgically. 
After the operation the patient remained in the hospital for five 
months, during which time nineteen other abscesses developed, chiefly 
in muscles of the abdomen, buttocks, thighs, and intercostal regions. 
All were drained. One has failed to heal. This is situated on the 
left chest wall. There is a shallow sinus which overlies a rib. During 
this long illness he lost a great deal of weight, was frequently 
transfused, but eventually recovered. The urine remained cloudy. 
After two years, his skin is unhealthy and blotchy, there is a small 
furuncle on the nose, and epidermophytosis of the hands. He has 
been unable to work on account of weakness. There is some frontal 
headache. At the end of his stay at the hospital he was well along 
the road to morphine addiction: but recovered within the first year 
after operation. Mandelic and prontylin therapy had been tried and 
had failed to cure his condition. 

Examination showed him to be a healthy looking male. Reflexes 
were normal, pupils reacted. Upper teeth were false, lowers well 
cared for. Tonsils were large but showed no pus. Over the left 
precardial area there was a tiny sinus which was dry at the time of 
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the examination. Moderate sclerosis of the radials was noted. The 
blood pressure was variable. At home, and when first seen in my 
office, his range on three determinations varied from 160 mm. of 
mercury systolic to 170 mm., and the diastolic has been above 100 
mm. of mercury. The reading obtained when first admitted to the 
hospital while lying quietly in bed was 160 mm. of mercury for 
systolic and 120 mm. for diastolic. For the remaining blood pres- 
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Chart III. Case 6. Blood pressure during hospitalization. 


sure readings see Chart III. There was very slight edema of one 
ankle on admission. 

The patient showed the following laboratory findings: red cell 
count 5,130,000; white cell count 17,400; polynuclear cells 66 per 
cent, lymphocytes 22 per cent, eosinophils 10 per cent, basophils 4 
per cent. Many eosinophils showed vacuoles. The red cells appeared 
normal. The urine was cloudy, pH 5, albumin small trace, spe- 
cific gravity 1.016 to 1.028. Sediment showed much pus, no casts. 
Stained sediment showed only staphylococcus. Culture, Staphylococ- 
cus albus. Non-protein nitrogen: 50 mg. per cent. Fasting blood 
sugar 76 mg. Blood Hinton test reactions were negative. Phenol- 
sulphonephthalein test for two hours and ten minutes showed in 
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the first hour 25 per cent and in the second hour 25 per cent. Intra- 
venous phthalein showed 10 per cent for the first fifteen minutes, 
then 15 per cent, 5 per cent, and 5 per cent for succeeding periods. 
Intravenous pyelography had been done at home. He exhibited the 
plates. The left kidney showed normal appearing cortex and the 
calices, pelvis, and ureter were entirely negative. The dye appeared 
at five minutes with the best plate at ten minutes after injection. 
The dye was cleared from the kidney except for faint traces about 
the pelvis in thirty-five minutes. On the right the cortex seemed 
very much decreased in size. There was a moderate hydronephrosis 
with obstruction just below the pelvis. The best plate was at twenty- 
five minutes after injection. The dye had not cleared at thirty-five 
minutes. There was prostatitis, chronic in type to palpation, with no 
increase in size of the gland, but nodularity. The prostatic secretions 
showed 10 to 12 pus cells, per high power field. Stains for bacteria 
demonstrated a moderate number of staphylococci. 

Cystoscopic examination showed slight dulling of the mucous mem- 
brane of the bladder and redness about the prostatic urethra and 
trigone. Both ureters could be catheterized to the pelvis. There was 
very cloudy urine on the right side and clear urine on the left. 
Culture from the right showed Staphylococcus albus, from the left no 
growth. Blood culture showed no growth, after 120 hours. _Sedi- 
ment from the right showed pus. No casts were found. There was 
no excretion of phthalein after intravenous injection. On the left the 
excretion was 15 per cent in fifteen minutes. The sediment was 
negative. Stained sediments revealed no organisms. 


Retrograde Pyelography: The kidney shadow on the right was 
incompletely visualized but seemed small. Following injection there 
was seen a moderate dilatation of the pelvis and major calices. The 
minor calices were still well cupped, and there was a definite zone 
of parenchyma outside the minor calices, varying up to a centimenter 
and a half thick. Following withdrawal of the catheter the uretero- 
pelvic junction was seen sharply demarcated. The ureter was well 
outlined and smooth and showed no evidence of calculi. 

Impression: Moderate hydronephrosis, right kidney, with partial 
obstruction at the uretero-pelvic junction which, in view of the 
history, might be due to adhesions rather than to aberrant vessel or 
band. The apparent smallness of the kidney might be due to rota- 
tion. 

During the ten-day period of study at the hospital, the patient 
remaining in bed, the non-protein nitrogen readings were 50 mg. per 
cent, 35 mg. per cent, and 29 mg. per cent. Both systolic and diastolic 
blood pressures fell as shown in Chart III. Previous to the operation 
he was allowed up out of bed for three days. During this time 
there was a rise of systolic blood pressure of 30 points and the non- 
protein nitrogen to 48 mg. per cent. 
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Nephrectomy was performed, reported as follows: 


“There has been a perinephritic abscess and the kidney was bound down by 
dense tissue. It was eventually freed and nephrectomy successfully performed. 
The obstruction to the ureter was due to scar tissue entirely. The wound 
oozed from the muscle and skin layers but there was very little oozing from 
the bed from which the kidney was removed. When sectioned the kidney 
was almost entirely a fat replacement, scarred, contracted, and showed much 
evidence of sepsis. In one end (the lower pole), it was infarcted.” 


Pathologic Examination: The specimen consisted of a thinly en- 
capsulated gray nodule 1 cm. in diameter, surrounded by a small 
amount of fat. Cut surface was mostly gray and homogeneous with 
pinkish gray, irregular centers. There was also a previously opened 
kidney with perinephric tissue. Kidney, measuring 9.5 x 5.5 x 2.5 cm., 
weighted 70 grams. Capsule stripped with difficulty and was adherent 
by dense fibrous tissue in placees. Underlying tissue was hemorrhagic 
in upper pole. Previously cut surface showed poorly demarcated 
cortex and medulla. Cortex measured 0.4 cm. in thickness. Cortex 
and medulla showed foci of light gray to light green, thinly circum- 
scribed, which when compressed exuded purulent material. Pelvis 
contained two irregular, soft, brown stones, each about 0.5 cm. in 


greatest diameter. Pelvis was slightly dilated. Pelvic mucosa was 
gray and smooth. 


Microscopic Examination: ‘There was marked reduction in the 
amount of renal substance and the whole kidney was so heavily in- 
volved by pyelonephric abscesses that it was difficult to make any defi- 


nite statements with regard to it. However, there were occasional 
sclerosed glomeruli and some of the larger arteries showed fibrous 
thickening in their walls bringing them up to perhaps half again 
normal thickness. In one focus in the cortex there was marked 
thickening of a small artery by reduction of lumen to one-third. The 
renal tissue adjacent to this showed marked fibrosis and contracture, 
with numerous, partially sclerosed glomeruli. While there was 
lymphocytic infiltration present this was in all probability due to the 
associated pyelonephritis. 


Microscopic Diagnosis: Acute and chronic pyelonephritis, chronic 
ureteritis, nephrolithiasis, hyperplasia of lymph node. 

Following operation convalescence was uneventful. The wound 
healed by first intention. During his bed convalescence systolic pres- 
sure remained from 100 mm. to 110 mm., diastolic 70 mm. to 80 mm., 
except for one rise to 120 systolic, 98 mm.° diastolic. After he 
regained his feet, systolic pressure did not exceed 120 mm., but dia- 
stolic pressure ranged from 80 to 94 mm. Discharge urine showed 
rare white cells, no albumin, and on forced fluids the specific gravity 
was 1.008. Non-protein nitrogen was 29 mg. per cent. At the end of 
two months after operation, the patient has gained 10 pounds, eats 
and sleeps well, and is never tired. His blood pressure is 128 mm. 
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systolic, 76 mm. diastolic. The urine is sparkling and clear with no 
sugar and no albumin. Specific gravity is 1.010-1.028. Sediment 
shows epithelial cells, 0-1 white blood cells. Stained ‘'sediment is 
negative for bacteria. Intravenous phenolsulphonephthalein ' test 
showed a slight trace the first fifteen minutes, then 12 per cent, 25 
per cent, and ‘20 per cent in the ensuing fifteen minute periods, 
totalling 57 per cent in the first hour. 


DISCUSSION 


) 


From a survey of the data pertaining to this small group of 
cases, one may conclude that the term “cure” after surgery should 
be used with reservations. While in three cases (Cases 3, 4, and 
5) the data seem to indicate complete recovery for periods as long 
as two months, fifteen months, and twenty months, in the other 
cases. (Cases 1, 2, and 6), return of hypertension is known to have 
occurred in two, and there is no certainty about the freedom of 
the remaining kidney from permanent damage at the time the 
surgery was performed (Case 6). In Case 1, the remaining kid- 
ney was recognized as nephritic at the time of surgery. In Case 2 
there had been toxemia during one of the pregnancies and after 
eleven years the hypertension had returned at the age of thirty- 
eight years, and in Case 6 the variation in non-protein nitrogen 
previous to surgery is probably significant. Yet even in the ne- 
phritic case (Case 1) temporary relief from marked hypertension 
resulted, and in Case 2 relief from symptoms for ten years was 
obtained. ; 

It is not easy to offer adequate explanations as to the mechan-: 
ism of the hypertensions noted in these cases which will admit of 
such prompt decline in blood pressure following extirpation of the 
diseased kidney, on pathologic grounds. Vascular spasm = which 
would persist over periods as long as symptoms were known to 
be present in some of these cases is improbable, although certain 
known facts suggest the possibility. Goldblatt’ has shown that 
hypertension produced experimentally in animals may be allowed 
to persist for months and that the blood pressure will be capable 
of returning to normal after restoration of normal renal condi- 
tions. A pressor substance which is elaborated by the kidney, 
forced into the circulation constantly during the existence of the 
lesion in the human, and removed entirely at the time of nephrec- 
tomy, or in animals at the time the normal renal condition is 
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restored, is also a probable explanation. This substance could 
affect both the changed remaining kidney and the normal remaining 
kidney. 

Certain findings are constant in these six cases and certain others 
are variable. The group is too small to allow more than the list- 
ing of findings. Obstruction to outflow in the diseased kidney is 
present in all six cases. All the surgical specimens show vascular 
changes similar to the usual findings in both kidneys in hyperten- 
sion cases. All show aplastic lesions of the cortex with atrophy 
of the renal substance, scarring of the surface of the kidney, and 
decrease in renal substance. All show either active infection in- 
volving the cortical portion of the kidney or evidence of pro- 
nounced pyelonephritic changes of the healing changed condition. 
In two cases definite abscess formation in the renal substance is 
found. In all cases the hypertension seems to have developed 
comparatively rapidly, somewhere near a year, if one may judge 
by symptomatology and the duration of the apparent inciting cause. 
This is in contrast to the usual course of development of hyper- 
tension. 

These cases vary from each other in their bacteriology. In Case 
1 there was little pus, and, while culture was not reported, no 
bacteria were mentioned in the reports of the urine examinations. 
Pyelonephritis was noted both in the surgical specimen and in the 
remaining kidney at autopsy. Pyelonephritis of the kidneys, with- 
out infection being demonstrated, is frequently found at autopsy 
in hypertension cases with a definite history of remote inflamma- 
tion with demonstration of the presence of an infecting agent. 
In two cases the colon baciilus was shown at the time of the 
hypertension, in one, staphylococcus only, and in two, mixed coccal 
and bacillary infections were present. 

In four cases there is neither history of infection of the remain- 
ing kidney or of other organs, such as septic sore throat, nor of 
scarlet fever, which might produce hypertension. In two cases 
such other possible etiology is present; one has a history of scar- 
let fever and the other toxemia of pregnancy and bacteriuria in 
the remaining kidney, which is now bacteria-free. 

After analysis of these cases and the demonstration of the find- 
ings common to all, one wonders why the condition does not de- 
velop more frequently, or not at all. In many surgical cases, 
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particularly in infected bilateral renal calculus cases, findings al- 
most identical to these here described are noted with absence of 
hypertension the rule. Hypertension, as a terminal condition in 
such cases, is more common. 

A brief survey of certain pertinent observations gleaned from 
physiologic and experimental medicine sources is presented for 
purposes of comparison with the above findings. Tigerstedt and 
Bergman,*’ confirmed by Hessel and Maier-Hiiser,* have demon- 
strated an inner secretion of the kidney, derived from the cortex 
rather then the medulla, which they called renin. They deter- 
mined that it is an internal secretion which is formed in the kidney, 
is given to the blood as it flows through the kidney, and acts 
through the peripheral vessel nerve centers, which in turn influ- 
ence the tonus of the musculature of the peripheral vessels. 

Hessel and Maier-Hiiser contributed further by demonstrating 
that kidney extract executes a strong persistent elevating action on 
blood pressure. These authors link. this action with that of se- 
cretions from the adrenal gland and a'so the hypophysis. Gold- 
blatt, from his excellent study of hypertension, concludes that the 
cause of vascular hypertension is primarily a humoral one of renal 
origin. The cortex of the adrenal probably plays a part in the 
development of hypertension in addition to the “hypothetical” renal 
substance. Houssay and Fasciola,’ repeating the work of Gold- 
blatt and of Lynch and Sommerville, conclude that their experiments 
prove that the ischemic kidney secretes substances that cause per- 
manent arterial hypertension. Volhard’® states that excretion of 
indigo-carmine by one healthy kidney may be severely impaired by 
some reflex action or toxic substance from the diseased opposite 
kidney and may be found normal after surgical removal of the 
diseased organ. Volhard questions whether one can produce an 
increase in blood pressure of any considerable duration without 
the participation of adrenalin. He further states that adrenalin 
is secreted under physiologic conditions and plays a role in the 
maintenance of vascular tone and that clinical and experimental 
facts point to the kidney as the principal, and probably the only, 
source of the substance which instigates vascular hypertension. 

Certain measures when applied to the kidneys of experimental 
animals fail to produce hypertension, and others produce it with 
regularity. I quote in part from Goldblatt’s summary. 





_ 316 E. GRANVILLE CRABTREE 


1. Bilateral nephrectomy produces uremia but no elevation of 
arterial pressure. 

2. Extensive reduction in the amount of renal tissue by uni- 
lateral nephrectomy and damaging a portion of the remainder by 
ligation of a portion of the arterial supply or by coagulation 


necrosis produces a moderate degree of temporary elevation of 
arterial pressure. 


3. Disturbance of renal substance by radiation by x-ray pro- 
duces a moderate elevation of arterial pressure. 


4. Infarction of portions of kidneys by multiple emboli does 
not produce hypertension. 


5. Permanent obstruction of the ureter produces a moderate 
elevation of blood pressure. 


6. Nephrotoxic substances (oxalate and uranium salts, et cet- 
era) are of doubtful effect. 


7. His own work, in which he produces ischemic areas in the 
kidney by clamping the arterial supply, producing partial occlu- 
sion of the vessel, results in hypertension. By variation of the 
condition of the experiments he proves his point forcefully that 
hypertension can be produced by this experiment and cured by 


elimination of the condition even after the lapse of months during 
which the hypertension has existed. 


Volhard” recognizes some degree of hypertension (1) in every 
kind of anuria; (2) in urinary retention; (3) in polycystic kid- 
ney; (4) in pyelonephritic and hydronephrotic granular kidneys 
(hypertension is not infrequently found here); and (5) in hypo- 
plastic kidneys. He elaborates occasional demonstration of granu- 
lar kidneys and hypertension in amyloid disease, tuberculosis, and 
secondarily contracted kidneys from endarteritis due to syphilis. 
Albarran’ recognized toxic nephritis in the normal kidney where its 
fellow showed a certain type of pathologic change in occasional 
cases. Volhard also notes that the lead kidney shows vaso-con- 
striction which has nothing to do with the kidney tissue but pro- 
duces suitable conditions for the development of renal disease. He 
ascribes a toxic condition which occurs in pregnancy to a sub- 
stance of extrarenal origin which causes excessive vascular spasm, 
resulting in some cases in typical endarteritic changes in the ves- 
sels of the kidney with the end-result hypertension. 
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Clinically the following observations have been recorded. Fish- 
berg® maintains that hypertension may occur in children in the 
presence of obstruction when there is extensive destruction of renal 
parenchyma. Volhard’* and Schwarz*® report hypertension in 
patients with contracted kidneys. Butler* says, “In spite of the 
frequency with which pyelonephritis is encountered in childhood, 
we have found no report of a serious hypertension occurring in 
the pyelonephritis of childhood before renal insufficiency was pres- 
ent.” Longcope” states that the essential characteristics of hyper- 
tension associated with pyelonephritis consist in its bilateral oc- 
currence usually with demonstrable or evident occurrence of ob- 
struction to outflow of urine. Yet he records nine fatal cases of 
patients whose findings conformed to the above requirements with- 
out the existence of hypertension at the time of death. Weiss, 
Parker, and Robb” suggest that infection in pyelonephritis may 
heal, but that the hypertension initiated by it may continue to 
progress. 

The present concept of the pathologic change in hypertension is 
that of endarteritic changes which tend towards partial occlusion 
of the arterioles of the kidney. This condition is approximated 
by Goldblatt’s experiments. These arterioles are capable of spas- 
modic closure. 

Moritz’* (quoted by Butler in a personal communication) re- 
cords three patients with essential hypertension and renal arterio- 
lar sclerosis in which the lesion was limited to one kidney. 


CONCLUSIONS 


1. There is a small group of cases both in children and adults 
in which hypertension associated with unilateral renal disease either 
retrogressed as far as the patient has been followed or has been 
greatly, although temporarily, benefited by nephrectomy. 

2. The constant findings in these cases are obstruction to the 
outflow of urine and damage to the renal parenchyma, which is 
in-all cases extensive, hypoplastic in type, with involvement of 
the substance of the cortex of the kidney either in healing pro- 
cesses from infection or in still active processes with abscesses. 

3. In five of the six cases reported, bacteria were still present in 
the infected kidney. No single type of infecting agent was en- 
countered. Both coccal and bacillary types of infection were found. 
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4. Final end-result is now available in one case. Decreased 
hypertension recurred in a patient known to be nephritic previ- 
ous to operation. Sufficient time has elapsed in another case in 
which toxemia of pregnancy was encountered, to indicate final 
results. Nephrectomy was followed by good health and freedom 
from hypertension for ten years. Hypertension is present in the 
eleventh year. 

5. Striking recessions in blood pressure followed nephrectomy 
in all six cases. The lapse of time is not sufficient in four cases 
to allow of speculation as to outcome. The fall of blood pressure 
has persisted for two months in two, fifteen months in another, 
and twenty months in the fourth. In one of the two-month cases 
non-protein nitrogen was elevated in addition to the rise in blood 
pressure and fluctuated with it. While both the pressure and 
chemistry are normal, the excretion of phenolsulphonephthalein is 
not normal in the remaining kidney. 

6. There are experimental and clinical data which indicate that 
such behavior of hypertension cases as is here indicated is theoreti- 
cally possible. 

7. Insufficient data exist at this time to allow of any attempt 
to explain the mechanism of the occurrence of improvement. 


8. “Cure” is not necessarily the proper term to apply to these 
cases. Whether in the end cure is accomplished in any of the 
cases, nephrectomy appears to be a good therapeutic measure for 
prolongation of life. 


* * * 


I wish to acknowledge my indebtedness to Dr. J. Dellinger Barney 
for permission to quote his case from Butler, and to acknowledge 
additional data which he kindly supplied previous to his own report 
of the case. 

I am also indebted to Dr. William C. Quinby, who kindly provided 
me with pathologic information which was not included in his orig- 
inal publication, and for end-results on his patient. 
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RENAL FUSION: UROGRAPHIC DATA AND THEIR 
CLINICAL SIGNIFICANCE 


WILLIAM F. BRAASCH, M.D., and HOWARD J. HAMMER, M.D. 


From the Section on Urology, The Mayo Clinic and The Mayo Foundation, 
Rochester, Minnesota 

As a result of the widespread use of excretory urography, the 
presence of renal fusion has been recognized more frequently in 
recent years than in the past and the anomaly has become a 
rather frequent clinical problem. Operation for the relief of 
pain and the secondary complications which frequently accom- 
pany renal fusion is now being employed more often than form- 
erly. 

A review of the clinical records at The Mayo Clinic shows 
that 102 cases of renal fusion were observed during the past 
eight years (March, 1930 to 1938). Of this number, thirty- 
two patients were subjected to operation and one case was acci- 
dentally discovered in the course of the performance of ab- 
dominal exploration for other lesions. A review of the clinical 
and urographic data regarding these cases revealed many points 
of clinical interest. 

In the first place, we were impressed by the need for a more 
accurate and a simpler terminology than that in current usage. 
Owing to the fact that renal fusion may assume a great variety 
of forms and may be variously situated, it has been designated 
by many terms. The term “horseshoe kidney” has been applied 
to the most frequently observed type of renal fusion because of 
its fancied resemblance to a horseshoe. When two kidneys are 
closely fused so as to form a rounded mass, the condition has 
been called a “lump” or a “caked” kidney. Occasionally the 
fused kidney assumes a sinuous form and it is then called an 
“S-shaped” kidney. When the fused kidney is situated in one 
side of the abdomen, the ureter leading to its caudad portion 
crosses the spine in the course of embryonic renal ascent and 
the anomaly is often referred to as “crossed renal ectopia.” 

These terms frequently are applied to different conditions by 
different observers and have no exact clinical significance. . In 
order to simplify its terminology it would seem best to classify 
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renal fusion with reference to its vertebral relationship. Ac- 
cordingly, it would be referred to as bilateral, prevertebral and 
unilateral. Renal fusion is bilateral when the two renal pelves 
are situated on opposite sides of the vertebral column. It is 
prevertebral when one or both pelves are situated anterior to 
the midvertebral line and unilateral when both pelves are situated 
on the same side. 

Bilateral renal fusion frequently referred to as horseshoe kid- 
ney, occurs far more frequently than any other form and was 
encountered in eighty-four of the 102 cases reviewed. Preverte- 
bral fusion was noted in five cases and unilateral fusion in thir- 
teen cases. Most of the ensuing observations are referable to 
bilateral and prevertebral fusion. The data associated with uni- 
lateral fusion will be considered separately. 


ROENTGENOGRAPHIC DATA 


Data derived from careful inspection of the original roentgeno- 
gram may be of great clinical value and will often permit the 
recognition of renal fusion. The following roentgenographic 
data should call attention to the possible existence of this 
anomaly: (1) one or both renal outlines situated close to or 
partially overlapping the vertebral column; (2) the shadows of 
the lower poles nearer the vertebral column than those of the 
upper poles (normally, the reverse is true); (3) the lower 
borders of the two renal outlines continous and extending medially 
over the vertebrae; (4) an indefinite outline of a rounded mass 
overlying the vertebral column and (5) the renal outline at an 
unusually low level and associated with any of the other signs 
just enumerated. 

One or more of these features were noted and proved to be 
sufficient to diagnose renal fusion in thirty-six (40 per cent) of 
the cases. The renal outline may vary in intensity in different 
films. If for some reason it is obscure, it is usually advisable 
to repeat the roentgenographic examination after the patient has 
had more thorough preparation. Because the renal outline is 
often accentuated in the excretory urogram, a suspicion of the 
presence of renal fusion frequently becomes a certainty when 
the excretory urogram is examined. This is particularly true 
in the presence of pelvic retention. 
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Careful inspection of the roentgenogram in cases of renal fu- 
sion often will reveal other data of clinical significance. Ver- 
tebral anomalies, such as spina bifida occulta and scoliosis, are 
observed more frequently in such cases than is otherwise usual. 
That scoliosis is observed more often in association with unila- 
teral renal fusion is shown by the fact that it occurred in eight 
of thirteen cases of unilateral fusion. It might be expected that 
the outline of the psoas muscle would be obscured by the fused 
kidney. It is surprising, however, to note that the fused renal 
outline in no way interferes with the shadow of the psoas muscle 
which can be seen clearly in its entire extent. 

Among other. data which would suggest the presence of renal 
fusion on inspection of the roentgenogram should be mentioned 
arrangement, position and shape of the roentgenographic shadows 
caused by the presence of renal calculi. Such data were ob- 
served in eleven cases of bilateral renal fusion. In seven of 
these cases the stones were bilateral; in four, unilateral. These 
stones are necessarily either multiple or single; if single, they 
are large and coralliform. Multiple stones associated with renal 
fusion are found more frequently in the lower calices and be- 
cause these calices usually extend toward the uniting isthmus, 


the included stones will be seen medially in the lower portion 
of the renal outline and isthmus. If one or more of the shadows 
caused by stones overlie the vertebral column, their shadow 
can be obscured easily by the vertebral shadow. When the 
stone is large and when it partially fills the renal pelvis, the 
cast of the stone will usually have a deformity similar to that 
of the shadow observed in a urogram. 


Urographic Data.—A review of the urographic findings asso- 
ciated with bilateral renal fusion reveals anatomic data which 
may be of clinical value. Although the level of the renal pelves 
in relation to the vertebrz is variable, it is evident from Table 
I that their level is definitely lower than normal. These rela- 
tionships were determined by a horizontal plane passing through 
the middle of the renal pelvis and the corresponding level of 
the spinal column. It is surprising to note how many times 
the renal pelvis was situated at the level of the fourth and 
fifth lumbar vertebre. Although comparatively little difference 
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was noted in the relative level of the two pelves in most cases, 
the right segment and its pelvis were definitely higher than the 
left in eighteen cases and the left segment was higher than the right 
in fourteen cases. Because the outline of the right kidney is situat- 
ed slightly lower than that of the left among normal individuals, 
when it is found to be higher, it may be regarded as additional evi- 
dence of the presence of fusion. In the prevertebral group, the pel- 
vis overlying the spine is always on a lower level than the other 
pelvis. 

The relative proximity of the two renal pelves to the verte- 
bral margin is also of anatomic interest. It will be noted that 
the shadow of the right renal pelvis is more often situated 
closer to the midline than that of the left. This was definitely 
observed in twenty-six cases; in eleven, the shadow of the left 
renal pelvis was nearer the midline. Whereas the outline of the 
renal pelvis may be discrete, in many cases the shadow of one 
or more calices, usually the lower one, will overlap that of the 
vertebral margin. In other instances the shadow of the inner 
border of the pelvis is seen touching that of the vertebral border 
or overlapping it. 

Although in such cases the distance separating the two pelves 
is usually less than that between normal kidneys, yet it may vary 
considerably. In fact, the two pelves are sometimes observed situ- 
ated so far apart that renal fusion would hardly seem possible. 
The widest separation of the two renal pelves encountered in 
cases of bilateral renal fusion was 16.7 cm., measured from the 
mesial border of one renal pelvis at a point in its midportion to 
a like point on the medial border of the opposite side. Al- 
though the two pelves in cases of bilateral fusion are seldom so 
closely situated or interrelated as to contraindicate separation of 
the renal segments, in two cases the lower calices were so closely 
related that it became a factor of surgical importance. 

Whereas the position of the pelves in cases of renal fusion 
is generally regarded as being fixed and rendered immovable 
by adherence to surrounding structures, ptosis of one or both 
segments can occur and may be urographically demonstrable. We 
have observed several cases in which the excursion of one seg- 


ment on placing the patient in the upright position was described 
as greater than normal. 





RENAL FUSION 


UROGRAPHIC INTERPRETATION 


As has been previously stated, the recognition of renal fu- 
sion has been greatly facilitated in recent years by the routine 
use of excretory urography. The excretory urogram was em- 
ployed in all of the cases in this series and it permitted clinical 
recognition in all but four instances (95.5 per cent). Failure in 
the four cases was explained by deficient visualization as a 
result of faulty preparation, reduced renal function and, in one 
instance, technical difficulties. The deformities suggestive of renal 
fusion are so apparent that more exact visualization by retro- 
grade urography usually is unnecessary. Difficulty may arise, 
however, in distinguishing between renal fusion and the follow- 
ing conditions: (1) congenital single kidney with double pelves 


TABLE I. RELATIONSHIPS OF RENAL PELVES TO VERTEBRZ 


Renal Pelvis 


Opposite Lumbar Right Left 
Vertebre cases cases 








Bes wae % 6 
II to Ill 4 
III to IV 
IV to V 
V and below 














on one side and renal agenesia on the other; (2) bilateral in- 
complete rotation and (3) normal kidney on one side and renal 
ectopia on the same or the opposite side. 

The first condition mentioned which may resemble unilateral 
fusion, usually can be recognized by the fact that the two ureters 
are seen extending down the same side to the bladder or unit- 
ing with one another at a variable distance below the renal pelvis. 
In cases of unilateral fusion, on the other hand, the ureter lead- 
ing to the lower renal pelvis can be seen crossing the sacral 
vertebrze to the opposite side of the bladder. This condition has 
often been called crossed renal dystopia. 

Incomplete rotation of one or both kidneys is frequently ob- 
served without the presence of renal fusion. Although as a rule, 
the anatomic level of the incompletely rotated kidney is slightly 
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lower than the normal, nevertheless it may be observed in the 
normal position. If both pelves are incompletely rotated, the 
condition may be easily confused with renal fusion. Although 
the distance separating a normal kidney from an ectopic kidney 
usually is so great that fusion would be improbable, nevertheless 
we have learned from experience that wide separation does not 
necessarily exclude the possibility that fusion is present. Normal 
excursion of the pelvic outline in one or both kidneys, would 
usually exclude the presence of fusion but not always. The pos- 
sibility of prevertebral fusion being present must be excluded in 
all of these cases. Urographic recognition may be difficult in 
cases of prevertebral fusion when the lower renal pelvis is either 
obscured by the vertebral outline or the function of that segment 
is insufficient to enable visualization of the pelvis. 


Urographic Recognition of Renal Fusion—The deformities of 
the pelvis characteristic of renal fusion have been described fully by 
several observers. The position of the calices, extending in a 
reversed direction from the normal, combined with direction of 
the axis of the lower calices toward the isthmus, are probably the 
most characteristic urographic data in the recognition of renal 
fusion. The latter characteristic was observed in all but seven 
cases and is the most important factor in distinguishing between 
fusion and incomplete rotation of otherwise normal kidneys. Ab- 
normal axis of the calices was noted as bilateral in eighty-two 
(91 per cent) of the cases. Evidence of incomplete rotation in 
only one segment of the kidney was noted in six cases and in 
one case there was no evidence of abnormal rotation on either 
side. Abnormal rotation of the pelvis so that its axis is horizontal 
was characterized by a caudad direction of the calices and was 
noted in nine cases, all on the right side. 


The unusual relationship of the ureter as it leaves the pelvis is 
also characteristic of renal fusion. Although visualization of the 
ureters is often fragmentary in the excretory urogram, nevertheless 
the relationship of the ureter to the pelvis was visualized in fifty- 
two of the cases. The pelvic insertion of the ureter was definitely 
lateral or anterolateral in fourteen cases. In fifteen cases the 
ureter was visualized on only one side and, of these, the insertion 
was anterolateral in nine and anterior in six. 
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UNILATERAL FUSION 


yey 


The roentgenographic and urographic data associated with uni- 
lateral renal fusion are considered separately because they are dif- 
ferent from those associated with bilateral fusion. Unilateral fu- 
sion occurred in thirteen of the group of 102 cases of fusion re- 
viewed. The renal outline associated with unilateral fused kidneys 
often is not clear and usually does not have the diagnostic signifi- 
cance observed in cases of bilateral fusion. The outline of a large 
mass confined to one side of the abdomen, with absence of the renal 
outline on the other side, should suggest the presence of unilateral 
renal fusion. Because, in most of these cases, the renal outline is 
situated below the usual renal position, it may be confused with 
shadows caused by other intra-abdominal conditions. Apparent’ en- 
largement of the hepatic outline with hepatic ptosis is sometimes as- 
sociated with unilateral renal fusion. Whether the absence of the 
kidney from its usual position is a factor in causing such ptosis is 
open to question. Failure of visualization of the shadow of the 
psoas muscle may be observed with unilateral fusion on the side of 
the crossed kidney, as has been observed in cases of renal agenesia. 

The relation of the two pelves to one another in the urogram 
assumes much greater surgical importance with unilateral fusion, 
because the pelves were situated so closely together in five cases 
that separation of the two segments would have been difficult or 
impossible of accomplishment. In the other cases the distance sep- 
arating the pelves was definite, the average distance being 2.8 
cm. and the greatest 8.5 cm. In one case, renal rotation was such 
that both pelves were on the same level. 

Distinction between unilateral fused kidney and a single kidney 
with duplicated pelvis is made possible by visualization of the 
ureter leading to the lower pelvis as it crosses the sacral vertebrz. 
This could be seen in the excretory urogram in eleven of the thir- 
teen cases observed. In two cases opaque catheters. would have 
made it more visible, as was recently noted by Beer and Ferber. 

Evidence of stasis was found in nine cases of unilateral renal 
fusion. This occurred in the upper segments in five cases, in the 
lower in eight and in both segments in four. In four cases the 
degree of stasis was grade 3 or higher, and only grade 1 or 2 in 
the others on the basis of 1 to 4. A difference in the size of the 
pelves was noted in every case. 
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Multiple pelves were observed in four cases of unilateral fu- 
sion. In two cases, two pelves were visualized in both the upper 
and the lower segments of the kidney. The upper of the duplicated 
pelves may be exceedingly small and its outline may resemble a 
single detached calix. 

COMPLICATIONS 


Deformity of the outline of the calices or pelvis, or both, is noted 
frequently in cases of renal fusion (Table II). It is characterized 


TABLE II. DEFORMITIES AND COMPLICATIONS ASSOCIATED WITH 
BILATERAL RENAL FUSION (EIGHTY-NINE CASES ) 


Deformities or complications Cases Per Cent 








Pyelectasis, caliectasis and ureterectasis : 72 81 











Pyelectasis : 51* ; 57 





Right 19 21 
Left 18 








Bilateral 18 











Caliectasis : 63 








Right 21 
Left 2 


Bilateral 

















Ureterectasis 








Complications : 








Calculus 





Pyelonephritis 
(cystitis 14; prostatitis 19) 








Pyonephrosis 





Tuberculosis 








Tumor 





*Grade 3 or more; 14 cases (16%) 

**Grade 3 or more; 14 cases (16%) 
***Suspected in 2 cases; patients did not remain 
by a moderate degree of apparent dilatation. It was confined to 
the calices in seventeen cases (19.1 per cent) and to the pelvis in 
sixteen (18 per cent). In some of the cases associated with evi- 
dent pyelectasis, several of the calices appeared to be normal, 
whereas others were slightly dilated. However, in the majority of 
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cases, pyelectasis and caliectasis were coincident and occurred in 
seventy-two cases (81 per cent). Pyelectasis was noted on one side 
only in thirty-five cases, occurring on the right side in nineteen and 
on the left in seventeen. That stasis will occur more often in the 
lower lying pelvis in cases of renal fusion is demonstrated by evi- 
dence of pyelectasis found in twenty-nine of thirty-two of the 
pelves so described. In interpreting the urogram in cases of renal 
fusion it should be remembered that the pelvic outline associated 
with incomplete rotation differs from the normal. The outline of 
the calices which extend anteriorly if visualized head-on may give 
the impression of being dilated. 


Pyelectasis, as a rule, is only of moderate degree and in some 
cases is very slight. In fourteen cases, however, pyelectasis was 
grade 3 or more (on a basis of 1 to 4). Pyelectasis of even slight 
degree may assume clinical importance when the patient’s symptoms 
suggest the possible presence of renal stasis. Varying degrees of 
pyelectasis have been observed among patients who never com- 
plained of any pain, indicating that stasis is not necessarily an 
etiologic factor. In fact, pyelectasis of slight degree has been 
regarded by various observers’ in some cases as a congenital abnor- 
mality rather than as a pathologic complication. Slight pyelectasis 
without evident obstruction also has been associated with fused 
kidneys and seen at necropsy. 

It therefore becomes of considerable importance to determine 
whether the evidence of pyelectasis in the urogram is evidence of 
stasis. Unless the pyelectasis or caliectasis is of such a degree 
that it is easily recognized as abnormal, other steps should be taken 
to determine the existence of stasis. This can best be done by em- 
p'oying a method of delayed retrograde urography which should 
be used more frequently in these cases than it has been heretofore. 
Retrograde urography, moreover, may reveal phases of deformity 
not revealed by the excretory urography. Because the employment 
of solutions of organic iodide has rendered bilateral retrograde 
urography comparatively innocuous, the use of delayed films in 
cases of renal fusion may well be justified. The presence of stasis 
is also suggested by the persistent or increased visualization of one 
or both pelves in the excretory urogram made sixty minutes and . 
more after the injection of intravenous media. Intravenous uro- 
grams made in the erect and dorsal positions may also be of diag- 





330 BRAASCH AND HAMMER 


nostic value in determining the existence and relationship of postu- 
ral excursion. 

Pain caused by renal fusion is often of such an indefinite charac- 
ter and is so easily confused with lesions in the surrounding organs 
or tissues that its clinical identification may be extremely difficult 
(Table III). That such pain is not necessarily caused by stasis is 


TABLE III. SUMMARY OF CHARACTERISTICS OF PAIN* 


Pain 
With Without 


extension, jextension, 
Sites of pain cases cases 








Lumbar or costovertebral 23 





Extension to groin or inguinal region 





Extension to lower part of abdomen 


Extension to flank or loin 








Extension to symphysis or bladder 








Extension to thigh 








Lumbosacral 





Extension anteriorly 








bdominal 








Upper abdominal region 


Lower abdominal region 











Extension to costovertebral region 





Extension to inguinal region 





Extension to bladder and genitalia 3 


*Pain present in some form in seventy-two cases (70.6 per cent). 











borne out by the. fact that it may occur in the absence of any uro- 
graphic evidence of stasis. That patients without evidence of renal 
stasis may be relieved-of pain by nephrolysis or surgical separation 
.of the two renal segments with nephropexy is indicated by the 
postoperative relief in several cases reported. However, the failure 
‘of relief following this operation in other cases which are not re- 
ported may make the procedure of questionable value unless there 
is evidence of the presence of stasis. To add to the confusion,. cases 
are observed in which there is very evident pyelectasis on one side, 
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with a history of previous but not recent pain. Several of these 
patients remained symptomless over a period of many years prior 
to observation. 


SUMMARY 


The clinical recognition of renal fusion has become more fre- 
quent in recent years as a result of the routine use of excretory 
urography. Clinical recognition by this method was possible in 
95.5 per cent of 102 cases reviewed. There is need for a simpler 
terminology. Adapting the vertebral column as an anatomic basis, 
renal fusion may be classified as bilateral, unilateral and preverte- 
bral. This eliminates the necessity for using such indefinite terms 
as “horseshoe” kidney, “caked” kidney and “crossed renal dys- 
topia.” 

Careful inspection of the renal outline in the original roentgeno- 
gram should permit recognition of bilateral fusion in about half 
of the cases. The recognition of unilateral fused kidney by its 
outline is less frequent. The arrangement of multiple shadows of 
stones and the characteristic outline of large single stones in cases 
of renal fusion will often indicate the presence of the anomaly. 

The position of the renal pelves in cases of bilateral fusion is 
variable but the following features are of interest: (1) the low 
level of one or both renal pelves in relation to the vertebree—more 
than 60 per cent being below the third lumbar vertebra—and (2) 
the closer proximity of the right pelvis to the vertebral margin than 
the left pelvis. Although the two pelves usually are situated closer 
together than normally, the distance separating them is not uniform 
and it may be so great that the presence of fusion would seem im- 
possible. In one case, the distance separating the pelves was 16.7 
cm. Approximation of the pelves with renal dystopia may simulate 
fusion. Although the pelves in cases of renal fusion are frequently 
fixed by surrounding tissues, considerable excursion may be visual- 
ized in one or both segments. 

In differential diagnosis which may be difficult, the possibility of 
the presence of the following conditions should be eliminated: (1) 
bilateral renal fusion and incomplete renal rotation with ectopia 
and (2) unilateral renal fusion and crossed renal dystopia without 
fusion. Recognition of the presence of prevertebral fusion may be 
difficult when the lower pelvis is obscured by the vertebral shadow 
or when there is insufficient function in that segment. Probably 
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the most significant diagnostic factor in the recognition of fusion is 
the characteristic axis of the lower calix, which is usually directed 
toward the isthmus. The relation of the pelves to one another in 
the urogram in cases of unilateral fusion may be of surgical im- 
portance. In many cases, the two pelves are so closely interrelated 
that separation of the respective renal segments would be difficult 
or impossible. 

Evidence of dilatation in either the calices or the pelves, or both, 
is associated with many cases of renal fusion. This usually indi- 
cates the presence of stasis, although in some cases it does not. 
Pyelectasis and caliectasis were sometimes observed among patients 
who never had pain. Lumbar pain is sometimes observed among 
patients who do not have evidence of pyelectasis or caliectasis. 
Fused kidneys removed at necropsy may show gross evidence of 
a minor degree of pyelectasis without apparent ureteral obstruction. 
In some cases, this may be a residual deformity caused by previous 
obstruction. In other cases, however, it may be inferred that pye- 
lectasis is a congenital abnormality rather than a pathologic compli- 
cation. The existence of renal stasis can best be demonstrated by 
the use of the delayed retrograde urography and renal stasis will be 
found present to a variable degree in many cases of renal fusion. 
It may be a variable factor in indicating the cause of obscure lum- 
bar or abdominal pain. 


REFERENCES 


1. Beer, E., and Ferser, W. L. F.: Crossed renal ectopia (unilateral fused 
or elongated kidney) with report of fourteen cases (clinically diagnosed 
and two cases encountered at autopsy during the past eighteen years). 
Jour. Urol., 38 :541-561, (Dec.) 1937. 

2. BraascH, W. F.: Anomalous renal rotation and associated anomalies. 
Jour. Urol., 25 :9-21, (Jan.) 1931. 





DISCUSSION 


PRESIDENT. RANDALL: I wish, if I may, to take this opportunity 
to discuss the presentation which Dr. Crabtree has brought before 
you; in so far as no one has taken the floor promptly, I have a 
fear that you aren’t cognizant of the importance of it. To me Dr. 
Crabtree’s presentation is probably one of the most important 
papers that have been presented at this meeting. 


I want to draw your attention to the fact that I am convinced 
there is a large chapter of urologic surgery that is just beginning 
to be opened to us, and Dr. Crabtree’s presentation of it is the 
first that has appeared on any of our programs; that is, the rela- 
tionship between surgical renal pathologic lesions and hypertension. 
There is a vast amount of work being done in the medical depart- 
ments of the country on hypertension. They are stymied by that 
horrible term “essential” hypertension, which means here, as else- 
where, that we don’t know why the hypertension exists. 


We have all been interested, of course, in the remarkable work 
of Goldblatt in trying to show that hypertension can be experi- 
mentally produced by creating a renal ischemia, not only renal 
ischemia, but unilateral renal ischemia. 


In the early part of last fall certain ideas were crystallized in 
my mind and I went to our medical department with a theorem. 
We are very fortunate in having on our medical staff Dr. Eugene 
Landis, who has been doing some very interesting, thorough and 
most painstaking work in nephritic cases in the hospital. 


I approached him with a group of correlated ideas; first of all, 
by telling him that the urologists are the only people who have 
cured hypertension (which we have known for twenty-five years 
in the picture of hypertension that is associated with prostatism) ; 
secondly, the idea of Goldblatt’s conclusion that a renal ischemia 
is at the base of these cases of so-called renal hypertension—a 
number of which are the so-called “essential” hypertensives; 
thirdly, the idea of the work of one of our members, Dr. Hinman, 
who when studying an entirely different, though now related, sub- 
ject, that of hydronephrosis, showed that the renal atrophy that 
goes with experimental hydronephrosis is not the atrophy of pres- 
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sure alone, but he himself fifteen years ago called it “ischemic 
atrophy.” 

I said to Landis, “If that is experimentally recognized—and I 
am sure it is—if Goldblatt’s story is one of renal ischemia, then 
there must be something closely associated between obstructive 
uropathics and hypertension, and therefore there should be urologic 
evidence of the same.” 

Starting this last fall, with splendid and-interested codperation, 
we asked that, in those cases where they had nothing else to put 
their finger on to explain a hypertension, they call for a urologic 
consultation. 

Therefore, during the course of this last winter, we have ex- 
perienced exactly what Dr. Crabtree has reported. We have been 
picking up individual cases here and there of renal pathologic 
lesions. Our most striking ones are two in which there was a long 
standing obstruction and infection, and the most interesting thing 
about it all is—it bears out Dr. Goldblatt’s experimental work— 
that it can be a unilateral condition. In nephrectomizing such pa- 
tients we have seen exactly the same remarkable results with al- 
leviation of the hypertensive state. 

I am certain that our program for the next few years is going to 
be replete with reports of this most interesting observation. I 
am sure that if you get the cooperation of your medical depart- 
ments you are going to find an entirely new field for surgery and, 
what is more, it will be surgery in otherwise incurable cases. 


Dr. Arcuie L. DEAN (New York, N. Y.): It is my impression, 
in the early stages of a study as interesting and as important as 
Dr. Crabtree presented, that we should get all of the information 
available from different angles and later, when we know more, try 
to interpret our findings. 

I would like to mention a lesion which Dr. Crabtree didn’t pre- 
sent, namely, papillary tumors of the renal pelvis and ureter. 
These in the unilateral cases unquestionably have obstruction, in- 
fection, and destruction of the renal parenchyma, all to a marked 
degree. In a small group of cases (approximately ter) which I 
have been able to follow, some for as long as ten years after opera- 
tion, the hypertension which existed in practically all of the cases 
before operation has not been reduced. 
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Dr. J. DELLINGER BARNEY (Boston, Mass.): I think the As- 
sociation is to be congratulated upon the able way in which Dr. 
Crabtree has presented a most striking lesion, about which we know 
relatively little. He mentioned a case of mine, and I shall eventual- 
ly report that in extenso together with certain other cases. 


I might say that this child had been seen for some time before 
the kidney was taken out, or before it was realized what we were 
dealing with, and she did have one of those atrophic kidneys, about 
one-quarter the size of a normal kidney. What enlargement ex- 
isted was at the expense of the pelvis, there being very little, if 
any, cortical tissue left. There was no particular obstruction. 
I can’t say what the cause of dilatation was unless it was infection, 
but the pathologist noted in the sections the extensive changes in 
the blood vessels, for example, the sclerosis of the arterioles, and 
so on. 

The results postoperative were most dramatic, in that she had a 
blood pressure of 192 over 110 observed on various occasions for 
a long time before operation occurred, and almost immediately, a 
day or two after operation, her blood pressure fell to 110/60, or 
something like that. She has been seen and observed on numerous 
occasions since; her blood pressure is now 92/60, and she is per- 
fectly well, without headaches, and so on, that she had before. 


As a result of this, of course, all of us, urologists and medical 
men, are now scrutinizing every case that we see with any renal 
infection at all, taking blood pressures all the time, seeing if we 
can’t hook up hypertension and renal infection. We have several 
cases under recent or under present observation which seem to 
bear upon the subject, but it is surprising how many, which seem 
to be the cases we are after in some way or other, do not quite fit 
in. But we are going to find as time goes on (and I am talking like 
this trying to arouse a universal interest) that we have overlooked 
many of these cases which have existed right under our noses and 
we are going to find more, so that eventually we shall have quite 
a large collection of cases and we shall know a lot about it. It is 
a very interesting subject. 


Dr...WittiAmM F. Braascu (Rochester, Minn.): The patient 
reported by Walters and Barker, referred to by Dr. Crabtree ‘in 
his paper, suffered from a chronic unilateral atrophic pyelone- 
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phritis. Some forty patients with this lesion have been okserved at 
the Mayo Clinic. This is the first and only case of this type I 
have observed in which hypertension was relieved by nephrectomy. 
Although several of these patients had hypertension, this is the 
only case which I can recall in which the hypertension dropped 
following nephrectomy. 


Several years ago I thought that hypertension in a patient with 
coincident hydronephrosis might be benefited by removing the 
affected kidney. This was done in some three or four cases, but 
no drop in the hypertension followed removal of the hydronephrotic 
kidney. Similar observations were also made in a group of cases 
of renal stone with hypertension. Removal of the stones and the 
infection in these cases caused no difference in the blood pressure. 

Although I am not much of a clairvoyant, I doubt very much 
that many patients of the type described by Dr. Crabtree will be 
relieved by nephrectomy. I am inclined to predict that many more 
patients will be operated on futilely and without any resulting de- 
crease of the hypertension. Reduction in hypertension will follow 
in only a very small grovp of cases which possess specific conditions 
which we yet have not discovered. However, it opens up a very 
interesting field for future investigation. 


Dr. Joun B. Wear (Madison, Wis.): The interesting point 
about these kidneys is that grossly there may be the same changes 
in two different kidneys and one will cause high blood pressure 
and the other will not. It seems to me that some hormonal aspects 
of the kidney must be considered. This pressor substance which 
has been mentioned may be either hormonal in nature or it may be 
a product caused by certain lesions of the kidney. When we con- 
sider the well-known function of the kidney in making ammonia 
with urease, the idea of a pressor substance may be analogous. 


PRESIDENT RANDALL: I think Dr. Braasch has the cart in front 
of the horse. It isn’t that pyelonephritis is a factor that should 
produce hypertension; these patients will come to us because of 
hypertension, and that is the symptom on which we would con- 
sider the question of operation and not as to whether a pyelone- 
phritis is coexistent. 
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I would like Dr. Crabtree to answer a question of the factor 
of obstruction in these cases and whether obstruction is again the 
basic thing with or without infection. 


Dr. E. G..CRastreEE (Boston, Mass.): I want to thank those 
men who have emphasized my point of view, that here is a field 
of usefulness for urology in hypertension cases if we would but 
take it up. 

If you will think back carefully on my presentation of the 
paper, you will note that I offered no explanation for this 
phenomenon which occurs in some cases and does not occur in 
similar cases. I presented an extract from physiologic and medical 
literature as a comparison in findings and not an explanation of 
findings. I think there is an “x” factor, as Dr. Braasch has said, 
which determines why some of these people may have hypertension 
and some do not. In a two-bed ward the patient (Case 6) 
whose history I reported last was lying beside a man who had 
almost the identical infection problem, and bilateral obstructive 
lesions; one of his kidneys was atrophic, badly damaged 
in its cortical substance, the other hydronephrotic. His blood 
pressure had never risen, and has not changed after operation. In 
no way did he participate in the same hypertensive changes which 
the other man did. So there must be an “x” factor somewhere. 
I tried to bring out in the beginning of the paper that we all see 
cases of known infection and obstruction of twenty years duration 
or longer with no change in blood pressure. There is some other 
factor than the obvious ones. 

I believe, since Dr. Barney’s case is inadequately presented by 
Dr. Butler and me (who have the habit of presenting his cases 
before he presents them), that when he eventually publishes his 
report it may prove to.be very much of an addition to the litera- 
ture. 9 

Dr. Dean’s remark is a pertinent one, and yet I think his pa- 
tients fall into this same group of cases in which apparently the 
same factors which I have described exist, except without the 
hypertension. We must give consideration to Dr. Randall’s state- 
ment that our approach to these patients should be with our eyes 
open as to the presence of hypertension and a consideration of the 
possibility as to whether nephrectomy might cure them. 
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What I have said already probably answers Dr. Randall’s ques- 
tion regarding obstruction. Certainly, all of these cases had evi- 
dence of hydronephrosis and two of the patients were non-catheter- 
izable on the affected side. Obstruction was present in marked 
degree in every one of these cases. Whether it was the important 
factor or not I cannot say. Cortical destruction in these kidneys 
was also a universal finding. 

I agree with those who have discussed this presentation that 
urologists can and should inform themselves sufficiently to allow 
them to participate along with medicine in recognition and treat- 
ment of this group of hypertension cases. The six cases presented 
are an inadequate group. No doubt other cases will be added 
rapidly now that the subject is opened up, and there may be other 
cases buried in the literature which I have been unable to find, 
which will now be brought out and made available for study. 


Dr. WitiiAMm F. Braascu (Rochester, Minn.): In answer to 
Dr. Howard’s question, I might say that when a patient tells me 
that the radiation of his pain extends to his shoulder, I invariably 
dismiss him from the field of urology. However, it is true that 
radiation of pain with renal fusion is often most outlandish and 
bizarre. Shoulder radiation of pain with renal fusion must be 
extremely rare. 





EARLY PHASES OF PROSTATIC HYPERPLASIA 
CLYDE L. DEMING, M.D, AND CHARLES NEUMANN, M.D. 


From the Departments of Surgery and Pathology, New Haven Hospital, 

and Yale University, New Haven, Connecticut 

Many theories have been proposed by men interested in the 
various branches of medicine to explain the development of benign 
prostatic enlargement in man. An extensive study of the gross 
and microscopic lesions has been made, but insufficient attention 
has been given to the early phases of the enlargement. The urolo- 
gist frequently observes that the benign enlargement of the pros- 
tatic gland which he sees at operation is covered by a thin layer 
of posterior urethral epithelium. In many instances, the tumor 
seems to replace most of the prostatic gland. There is full agree- 
ment with regard to the histologic constituents of the surgical 
specimens. They are composed of glandular, fibrous, and muscular 
tissues, but the relative amounts of these tissues are variable. 
The fact that there is a preponderance of the glandular tissue has 
led investigators to presuppose that the enlargements are mainly 
glandular in origin. The wide distribution of the glandular 
nodules in the various lobes of the prostate is further evidence 
in support of this theory. One of the outstanding declamations 
is that of Marion and Zuckerkandl, who believed that these en- 
largements begin in the glands of Albarran. Velpeau, as early as 
1841, recognized fibromuscular masses. Thompson, in 1873, was 
inclined to believe that the primary tumors bear some resemblance 
to early uterine myomata. As late as 1929, Kausch, in Germany, 
suggested that the glandular elements are derived from the deep 
urethral glands. Keyes, Hinman, and Randall adduce evidence 
from the material studied to show that most of the foregoing 
theories of early development of “prostatic hypertrophy” are justi- 
fiable. 

It is necessary to have more definite knowledge concerning the 
early anatomic phases of benign prostatic enlargement before its 
cause can be logically established. It is the object of this paper 
to attempt to throw more light on the first and foremost part of 
the problem, namely, the beginnings of the so-called prostatic 
hypertrophy. In the prostatic glands which we see at the operating 
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table, so much disorientation of the components of the organ has 
been produced by growth, pressure and atrophy that little informa- 
tion is to be obtained from a study of them. The basis for con- 
sideration of the early anatomic lesions of the so-called prostatic 
hypertrophy is the study of anatomic specimens of prostates ob- 
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Fig. 1. Photomicrograph (2X). Prostate of man 
seventy-two years old. Section near veru, showing 
fibromuscular nodule near urethra. 

tained at autopsy from subjects forty-five years of age and up- 
ward. From the microscopic study of minute, early lesions one can 
hope to show where and how the lesion originates. 

The specimens were fixed in 10 per cent formalin solution and 
cut transversely at five different levels. When small nodules were 
discovered, either with the naked eye or by microscopic study, 
serial sections were cut of the entire transverse section involved, 
and the nodule or nodules were followed up and down the prostate 
to their terminations. Various stains were used, but the hema- 
toxylin-eosin and Masson trichrome stains have proved the most 
satisfactory, the latter being employed to differentiate muscle from 
fibrous tissue. The large and complete sections were first studied 
by throwing the entire section on the screen with the projectoscope. 
This gave an opportunity for comprehensive study of the architec- 
ture of the gland as a whole which it is impossible to obtain by 
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Fig. 2. (above) Photomicrograph (2X). 
eight years old, showing glandular nodule in lateral portion of muscular 


Prostate of man_ sixty- 


urethral wall. Glandular nodule contains heavy muscular stroma. 
Fig. 3. (below) Photomicrograph (2X). Prostate of man seventy- 
four years old, showing bilateral tumors, (A) a fibromuscular nodule 


half invaded by glands and (B) a small glandular nodule on opposite 
side. 
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the use of the microscope. For minute, localized detail of the 
sections, the microscope played its part. 

From 150 specimens, twenty-four prostates with sufficiently 
early lesions have been studied. The specimens contain aglandular 
and glandular areas in various stages of development. In most of 
the specimens the two lesions exist together. In six of the pros- 
tates, only aglandular masses are found. In none of the speci- 
mens do glandular nodules exist without aglandular areas. 

The aglandular areas are found within the musculature of the 
urethral wall. They may be single (Fig. 1) but are more often 
multiple and bilateral, located anywhere within the musculature of 
the urethral wall between the external and internal sphincters. 
As they develop in size, they tend to become round and oblong 
in shape and may later become quite large and encapsulated. As 
the result of localized outgrowths or of the union of two or more 
of the developing centers, they may assume a nodular appearance. 
That these aglandular nodules develop to a size sufficient to cause 
urinary obstruction has been well demonstrated by Hinman and 
Sullivan, Mitchell and Blaisdell, and Veseen. In the routine 
histologic examination of surgical prostatic specimens, it is not 
uncommon to find masses of solid tissue and even definite, en- 
capsulated, aglandular nodules in the presence of glandular nodules. 
Patch and Rhea found that 25.4 per cent of 181 consecutive 
surgical specimens of so-called prostatic hypertrophy showed 
leiomyomatous nodules varying in size from 0.5 to 3.0 mm. 

The glandular nodules vary in size and are surrounded by cir- 
cular muscle fibers (Fig. 2). The acini within a nodule may show 
active budding projections and dilated cystic areas. Cystic dilata- 
tions may appear early, but corpora amylacea are not seen in the 
early lesions. The glandular nodules are found in the muscular 
wall of the urethra (Fig. 3) and have not been seen in the lateral 
and posterior lobes. When these nodules increase in size, they 
deflect the urethra greatly, compress the true lateral and posterior 
lobes, and appear as lateral lobes on either side of the urethra. 
They apparently do not develop from the suburethral glands of 
Albarran, as was formerly thought. 

The study of serial sections has led the authors to believe that 
the glandular nodules are a result of the invasion of an aglandular 
nodule by epithelial buds from an adjacent duct. These epithelial 
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buds may enter the solid nodule laterally or centripetally and form 
glands. Because the glands grow more rapidly than the muscle 
and collagenous tissue, they may entirely replace the muscle tissue 
and cause the nodule to appear wholly glandular. As the peripheral 
muscle tissue becomes compressed, it forms the “surgical capsule” 
of the glandular mass. This method of glandular tissue formation 
from ducts is similar to that seen in the normal embryologic bud- 
ding from the posterior urethra, which forms the anlage of the 
prostatic glands. This process may be a re-awakening of the ac- 
tivity possessed by these ducts during the embryologic period. 
One can readily demonstrate this epithelial response on the inside 
of a duct adjacent to an aglandular nodule, while directly across 
its lumen the epithelium is dormant (Figs. 4 and 5). 

In this study, glandular nodules have not been found in the 
lateral and posterior lobes of the prostate. Aglandular nodules 
have been seen in the roof of the urethra and below the crista 
urethralis, from which hyperplastic lobes could theoretically de- 
velop. The anterior and middle hyperplastic lobes have not been 
studied, nor have we found the reason for the occurrence of an 
isolated glandular lobule within the bladder at some distance from 
the prostate and not connected with it. A continuation of these 
studies should undoubtedly reveal these mysteries. 


Since the glandular component of the prostatic hyperplasia is 
seen to be derived from the prostatic ducts within the urethral 
muscular wall, one would like to analyze further the origin of 
the aglandular nodules. The fibromuscular nodules of the prostate 
resemble histologically the fibromyomata of the uterus (Fig. 6). 
The uterine tumor has been shown to develop from a muscle cell. 
The sinus utricularis is the homologue of the uterus and hence of 
Miillerian duct origin. The work of Lowsley, Walker, and others 
on the embryology of thé prostate and urethra discloses the fact 
that the muscle fibers of the lower Miillerian duct system meet the 
muscle fibers of the Wolffian duct system in the posterior urethra 
and intertwine themselves with the muscles which come down 
from the ureters, trigone, and bladder. The largest number of 
solid muscular nodules is found near the utricle and below its 
floor (Fig. 7). The aglandular, fibromuscular tumors develop. 
around small blood vessels which increase in numbers with the 
growth and nourish it (Fig. 8). Whether the nodule remains 
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fibromuscular or is transformed into a glandular nodule depends 
on whether or not the primary nodule is invaded by the epithelium 
of an adjacent duct. 

Further evidence to support the hypothesis that these tumors of 
the prostate arise from the vestigial component of the Miillerian 


Fig. 6. Photomicrograph (50). Prostate. Fibromyomatous 
nodule in man sixty-seven years old. Note capsule. Few glands in 


one side and definite whorl of muscle fibers resembling uterine 
myoma. 


system may be elicited from a consideration of activity produced 
in homologous vestigial organs by hormones. In the dog, all the 
prostatic glands are derived from the epithelium of the utricle, 
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which is very sensitive to estrin (Zuckerman). In rodents and 
the rhesus monkey, part of the glands of the prostate take their 
origin from the urethral buds and part from the sinus epithelium, 
while in man all of the prostatic glands have been shown to 
originate from urethral epithelial buds. Further study along this 
line should add materially to the practical issues involved in tissue 
reactions to hormones. : 

Our present knowledge of these specific reactions, although 
limited, is supported by Lower and his co-workers, who have pro- 
duced a physiologic hypertrophy of the prostate in dogs and rats. 
As far as the authors are aware, no one has ever demonstrated a 


Fig. 7. Photomicrograph (234%). Prostate of man sixty-four 
years old. Note small light areas below floor of urethra represent- 
ing early fibromuscular nodules. Three glandular nodules are also 
present. 
pathologic benign prostatic enlargement in dog, rodent, monkey, 
or horse which caused retention of urine, nor has such a lesion 
been produced experimentally in animals. All of the experimental- 
ly produced prostatic enlargements are physiologic hypertrophies, 
not tumors or hyperplasias. We must not confuse them with the 
pathologic lesion in man. The natural prostatic enlargement in 
the old dog compares histologically with the experimental enlarge- 
ment produced by testicular hormonal injections. It can be re- 
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duced by removal of the testicular hormone or by castration of the 
dog. Castration in man has failed to show any effect on the 
pathologic prostatic enlargement. The fact that benign pathologic 
enlargement of the prostate has been found in eunuchs leads one 
to minimize the part played by the testicle in its development. 


Fig. 8. Photomicrograph (50). Prostate. Early fibromyoma- 
tous nodule forming around vessels. 


Rothschild, Greene and Brooks believed prostatic enlargement 
to be the result of inflammation, as suggested by Ciechanowski; 
but Cabot and Smith have clearly demonstrated that men with 
histories of infection are less likely to develop a “prostatic hyper- 
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trophy.” Prostatic enlargement is not due to arteriosclerotic 
changes, because it occurs in individuals who do not have arterio- 
sclerosis. Reischauer’s theory- of compensatory hypertrophy is 
illogical. Kausch has correctly ruled out the adenomata theory, 
because the growth does not fulfill the criteria enunciated for 
adenomata. We have shown that the enlargement does not begin 
in glands, nor is it necessarily derived from glands. If it was 
derived from the musculature around a duct or gland, the primary 
nodule should show a duct or gland within its center. This has 
not been shown in our observations. 


SUMMARY 


This work definitely discloses that the early change of benign 
enlargement of the prostate in man is primarily a multiplication 
of fibromuscular elements. It resembles in its early stages the 
uterine fibromyoma, which is derived from a muscle cell of the 
uterus. Since the posterior urethra and the internal vesical 
sphincter contain muscle fibers which are derived from the same 
embryologic building material as that of the uterus, it is fair to 
assume that these two tumors have the same origin. We do not 
agree wholly with Adrion that the glandular portion of the tumor 
is necessarily derived from glands but believe that it has its origin 
in ducts adjacent to the fibromyomatous nodule. The suburethral 
glands of Albarran are not involved in early lesions. It is probable 
that the solid nodule produces some stimulating and proliferating 
effect upon the epithelium of the duct wall, causing the epithelium 
to invade the solid nodule and form glands within it. The 
fibromyomatous tissue is invaded and overgrown by a more rapidly 
growing duct and glandular tissue, with the result that the nodule 
in its later stages develops the appearance of an encapsulated 
glandular tumor. Benign prostatic enlargements are not hyper- 
trophies but are true hyperplasias, derived from muscle; fibrous 


tissue, and ducts. 
x * x 
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RHABDOMYOSARCOMA OF THE PROSTATE IN 
A BOY SEVEN YEARS OF AGE 


REVIEW OF THE LITERATURE 
GEORGE GILBERT SMITH, M.D., AND E. ROSS MINTZ, M.D. 


Boston, Massachusetts 


Sarcoma of the prostate is a relatively rare disease; Gilbert,° 
reviewing the literature in 1934, found only 106 cases reported. 
According to Smith and Torgerson,™* it occurs most frequently in 
the first decade (30.5 per cent) although a few instances occurring 
in men over fifty have been recorded. The types of sarcoma which 
have been described are numerous; Randall,’* in a study of one 
hundred cases, found fourteen different varieties. 

This paper is concerned only with those tumors which arise 
from striated muscle cells, the so-called rhabdomyosarcomata. In 
an excellent article dealing largely with the gross and microscopic 
pathologic changes of this type of tumor, Cappell and Mont- 
gomery,” of the Pathology Department of the University of St. 


Andrews and Royal Infirmary, Dundee, classify tumors arising 
from striated muscle tissue as follows: 


A. Those with well-developed cross striations. 
1. Simple rhabdomyomata composed wholly of well- 
differentiated muscle fibers. 
2. Malignant rhabdomyomata or rhabdomyoma sarcoma- 
todes (a pleomorphic round and spindle cell sarcoma 
showing well-developed cross-striation in at least a 
small proportion of cells). 


B. Simple myoblastomata, which are composed of myoblasts of 
spindle shape, taking stains as do muscle tissue, devoid of 
striations or showing delicate strie. May be malignant. 
These myoblastomata are believed by Cappell and Mont- 
gomery to be a more embryonic form of the rhabdomyomata. 


Costa* and McFarland think that the rhabdomyomata should 
be classified as mixed tumors, not as sarcomas; with this opinion 
Randall agrees. Most writers, however, believe that since a sar- 


351 





MINTZ 


a 
Z 
< 


SMITII 


*siplsydauojaig 


*siyisydeuojaAd 

















“paid 


je193e] 


“Iq yA siqysho ‘dng 


“*siyydouojadd *yT 
‘sisorydauospAy “3y 





‘siqndeid 
-ns ‘AuI0}99}e}SO1d [e2}0 ] 


*AUI0JO}SAD 


‘uoljeajonua sIqndeidng 


*AUI0}0} 


“UOs}IVS [BIUlIOg 


“skQ 
*Aul0}04SA_ 


“aqzejsoid B 
= 


uonjesjonug ‘*AWI0}0}s 


"pares 
jou addéj—uoijyeiasdg 


Awojda}e}soid $[eauliag 


*£UI0}99} 


-eysoid) =yeautiad §=jej0] 


“IuUON 
*pazeis JON 
“Qu0ON 


*“auON 





suoneoyduo) 





JUIUIZBIs | 





*sdun’] 


"B1gd}19A [eSIOp 
YIzZi ‘|[NyAS ‘saa ‘spuels 
‘pou Ww “Alad ‘s#un'y 


“peels ION 


*ynd1990 ‘uINITI—snoess¢ 


“9uUON 


I 
“QuUON 


*payeis ON 


“BIGQAJIIA 
WAL Wp ‘qr yO ‘ssuny 


‘UdAID JOU J[NSal [eUuly 


*paieis JON 
“yoeuojs pue ‘sauog 
‘sAaupty ‘sSuny ‘1aary] 


“OuON 


“QuON 


saseysejayW 





“uin} 


“201 ‘SapDISeA ‘aUOTIIT 


*payeis JON 


*‘pazeyis JON 


‘aiejsoid 0} pazije.077 


“Sadyi0 


auosiiy 


jP4o}o1n pue 


*poyeys JON 


"el 


-yjein ‘winjoat ‘1appelg 


“IBIS Ul BIUIIINIIY 


“popeys ION 


“uIny 
“19ppeg 


‘was =Yy}oOqg 
“J9ppreid 


-J01 ‘eiyjein 


*S9[DISIA 
‘e1yjain *ysod 


‘azejsoid 0} pauyuod 


UOISUI}XY 








pereys 
ION 


‘soul 
¥ 


“soul 


9 


+ ‘soul 
9 


“soul 
or 


‘soul 
S*b 


“SyM 


Z 


“soul 
$ 

u0ol} 

-eing 





“SIA 
6s 
"sah 

£2 


“soul 


et 


‘soul 


I¢ 
“S44 
OF 
“sah 
> 
"sth 
92 
"S44 
v 
‘soul 


6 


"sad 
92 


8861 
yang 


Seol 
eonog 


£f6l 
sr2491S 
wy Aaqnyiy) 


Te6l 
pSBUOY |, 


y woyed 


1gol 
or uuewizjey 


Ofor 
guejdoy 
somo 


9261 
psy Isa1y 


rzol 
ppUOSIIB10 | 


R ys 


9T6L 
gtainbs 


8061 
Bier) 


z061 
quuewyney “A 


z061 
o.uueWyney 


Z06I 
oruueWney 


IZ81 
gtII0g 





aay 





saqy10day 











I W1aVvVL 





RHABDOMYOSARCOMA OF THE PROSTATE 353 


coma is a tumor arising from the mesoblast, rhabdomyomata, 
which arise from the striated muscle fibres of the mesoblast, should 
be classified as a form of sarcoma. Proust and Vian” say that 
Eberth, in 1872, was the first to detect the presence of striated 
muscle fibres.in a sarcoma of the prostate. His discovery was 
confirmed by others—Marchand, Kocher and Langhans, Osler, 
Ribbert, Williams and Brock. 

Inasmuch as the demonstration of striations depends upon care- 
ful staining technic, it is possible that a number of cases reported 
as spindle or round cell sarcoma may have been rhabdomyosar- 
coma, or the more embryonic myoblastoma. Foucar states that 
rhabdomyosarcomata may arise from the anterior commissure of 
the prostate, which is composed of dense connective tissue trav- 
ersed by bands of striated muscle fibres. 

We have been able to find in the literature only twelve cases 
diagnosed as rhabdomyosarcoma; to this list we add one case. A 
summary of these thirteen cases (Table 1) gives the following 
data: Age of patient. Six patients (46 per cent) were under 
ten years of age; two of these were under one year (four months, 
nine months); three were between twenty-one and thirty years, 
three between thirty-one and forty years, one was fifty-nine years 
of- age. 

Local extension was found to occur in six; in two the growth 
was confined within the prostatic capsule; in five no information 
as to this point was given. Metastases were present in five and 
were usually widespread; no metastases were found in four; in 
four instances, this factor was not determined. Osseous metastases 
were demonstrated in four patients. 


The following operations were carried out: 
Cystotomy in three cases. 
Total perineal prostatectomy in one case. 
Partial perineal prostatectomy in one case. 
Suprapubic enucleation in two cases. 
Total suprapubic prostatectomy in one case. 
No operation in three cases. 
Not stated in two cases. 
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All thirteen patients died of the disease or were obviously fac- 
ing a fatal termination. In five instances the length of life was not 
given, but in the eight cases in which it was stated, ten months 
was the longest.* 


Cappell and Montgomery, in a clinical and pathologic study of 
twenty-two cases of rhabdomyomata occurring in various parts 
of the body, found four originating in the prostate, four in the 
spermatic cord or testicle, one in the urinary bladder. Two cases 
which they reported arose from the soft palate. They also men- 
tion ten cases found in the literature of rhabdomyoma of the 
urinary bladder. 

From a study of their own four cases, all of which arose from 
mucous surfaces, they found that certain characteristics prevailed 
in all. The tumor grew in a nodular, polypoid form; it was white 
or flesh-colored and somewhat translucent; it looked soft but was 
firm to the touch. All four recurred locally; three were known 
to have produced metastases, one in adjacent lymph nodes and by 
direct invasion of contiguous tissue, two by both lymph and blood 
stream. 

Rhabdomyoma sarcomatode, these authors say, “differs from 
other sarcomata in its tendency to dissemination by the lymphatic 
pathway—in the later stages, widespread blood-borne dissemina- 
tion occurs, but this may be merely a terminal event.” 

In the series of twenty-two cases tabulated by Cappell and Mont- 
gomery, the tumor spread by lymphatics alone in five instances, 
by blood alone in five, by both blood and lymphatics in eleven. 

The tendency to local recurrence is emphasized by Cappell and 
Montgomery; this is likely to occur in spite of extensive surgical 
excision, and may take place even after several years. 

The outstanding symptom in sarcoma of the prostate is urinary 
retention. In a few cases, hematuria was the presenting symptom. 

The diagnosis of sarcoma must be made, as Kretschmer™ points 
out, by exclusion. The age of the patient (all but one of this 
series of thirteen occurred in patients under thirty-two years of 


*In a case reported by Sysak"? as rhabdomyosarcoma of the prostate, the major part of the 
growth lay between the prostate and the rectum, and was separated from the prostate by a 
capsule of fibrous tissue. There was a nodule of tumor in the left lobe of the prostate, and 
tumor cells were found infiltrating the musculature ef the bladder. In reviewing this case, I 
did not get the impression that it was primarily of the prostate. It is not included in the 
above series. The patient died of miliary tuberculosis; no metastasis from the rhabdomyosar- 
coma were found. 
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age) excludes carcinoma. Tuberculosis, abscess of the prostate and 
echinococcus disease must be ruled out. Some sarcomas are soft, 
some are very firm; apparently it is unusual for them to present 
the stony induration so characteristic of carcinoma. 

The treatment of these tumors by surgical excision has been 
uniformly unsuccessful. So far as is recorded in the literature, 
in no case of rhabdomyosarcoma of the prostate was cure 
effected. Yet four cases are on record in which autopsy failed 
to show metastases; these patients died from infection of the 
upper urinary tract. It is conceivable that total prostatectomy 
might be successful provided the diagnosis were made while the 
growth was still confined within the prostatic capsule, but the 
growth of the tumor is so rapid that by the time the diagnosis is 
made, the chances are overwhelming that tumor cells will already 
have invaded neighboring structures. 

Irradiation, both with radium and deep x-ray, has been employed 
in various types of sarcoma with some success by Barringer, 
Bumpus’ and Young ;” Gilbert,® from a careful review of the litera- 
ture, concludes that it is far superior to surgery. It is to be noted, 
however, that the only results at all encouraging were obtained in 
adults, in whom the tumor may be of slower growth than it is in 


children. A patient with rhabdomyosarcoma of the nasopharynx 
was treated by George Tobey and Leroy Schall’* both with radon 
implants and the million volt x-ray, but without avail. The tumor 
was very radioresistant. 

The case which is to be reported illustrates only too well many 
of the preceding observations. 


CASE REPORT 


A boy, seven years of age, the son of a physician, entered the 
Baker Memorial Hospital on January 17, 1938, with a history of 
complete urinary retention. His parents thought that for several 
months he had shown some evidence of difficulty in urinating, but 
the definite history of his present illness began December 28, 1937, 
when he had trachyitis, coryza and a slight fever. At this time it 
was noted that he had frequency and urgency of urination; these 
symptoms increased and on January 10, 1938, he was found to have 
a distended bladder. He was catheterized and 200 c.c. of urine 
obtained. From that time until his admission to the hospital a week 
later, he was almost entirely dependent on catheterization. A catheter 
had been fastened in the urethra the day before entrance. 
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There was no history of cancer or tuberculosis in the family. Three 
other children were in good health. The patient had had a tonsil- 
lectomy in 1933, and in May 1934 a peanut was removed from the right 
bronchus by bronchoscopy. In the past six months, the child had 
gained more weight and had seemed in better health than ever 
before. 

Physical examination showed a healthy appearing boy, wearing 
an indwelling urethral catheter. General physical examination showed 
nothing abnormal except a slight systolic murmur over the cardiac 


Figs. 1 and 2. Filling defect in cystogram due to prostatic tumor. 


apex and the pulmonary area. No enlarged glands were felt, the 
kidneys were not palpable and no abdominal masses were felt. Chest 
roentgenograms revealed no abnormalities. Blood examination showed 
a leukocyte count of 9,000, red count 4,370,000, hemoglobin 83.5 per 
cent, polymorphonuclear leukocytes 46, small lymphocytes 38, mono- 
nuclears 10, eosinophiles 5 per cent, basophiles 1.7, red blood cells 
and platelets appear fairly normal. Prolan test was negative. Estrin 
was negative for 7.7 rat units per liter and over. Blood serum non- 
protein nitrogen 29 milligrams per cent. 


Rectal examination showed a prostate 4 to 5 centimeters in diameter, 
rather prominent, firm almost to the point of being hard. The apical 
and lateral sulci were well marked and the gland was not fixed. 


The upper border was not clearly defined; the induration extended 
at least 5 cm. above the perineum. 


Intravenous pyelograms showed normal kidney function on both 
sides; there was no dilatation of pelves or ureters. The cystogram 
showed a filling defect in the prostatic region, more marked on the 
left. This defect was irregular and about 3 cm. in greatest diameter 
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(Figs. 1 and 2). A retrograde cystogram showed reflux of the fluid 
into the lower portion of the left ureter. 

Consultation was held with Dr. Richard M. Smith, Dr. Fuller 
Albright, Dr. Francis T. Hunter, Dr. Tracy Mallory and Dr. Aubrey 
Hampton. It was agreed that the prostate was the seat of a tumor, 
probably some ‘type of sarcoma. Doctor Hampton, radiologist at the 
Baker Memorial Hospital, was opposed to extensive x-ray treatment 
because of the effect of the irradiation on the epiphyses of the bones 
of the pelvic girdle, and because it was not known whether the tumor 
was of a radiosensitive type. 

It was finally decided to give enough treatment to produce a change 
in the tumor if it were very radiosensitive, such as a lymphoblastoma 
might be. Four treatments of 300 r. each were given, two anterior 
and two posterior, to the region of the prostate through a 4x 5 centi- 
meter field, in consecutive days ending January 21, 1938. The factors 
of radiation were 200 Kv.P., 40 r per minute, 50 centimeter distance 
with a filtration of copper 34 millimeters and 1 millimeter of alumi- 
num. 

The condition of the prostate was examined every few days and it 
seemed to three of us who examined the patient rectally that the gland 
was reduced in size about 30 per cent. The catheter was removed, but 
the patient was still unable to void. 

On January 31 the patient was examined cystoscopically under gas- 
oxygen anesthesia. A 16 French observation cystoscope passed easily. 
The bladder was not remarkable except for some reddening of the 
mucosa in the base. The ureteral orifices appeared to be slightly 
dilated. Both lateral lobes of the prostate appeared to be enlarged, 
especially anteriorly ; there was a marked anterior cleft. The internal 
urethral orifice was patulous; both lateral lobes could be seen to be 
projecting into the prostatic urethra. Their urethral surfaces were 
smooth, but where they projected into the bladder they appeared ir- 
regular and lobulated. On the left lateral wall of the bladder just 
above the prostate there was a nodule of pale, watery aspect. 

On rectal examination with the cystoscope in place, only a thin layer 
of tissue lay between the finger and the cystoscope. Lateral to the 
cystoscope, one could feel masses of tissue. A mass 1 cm. in diameter 
could be felt above the prostate on the left. An attempt was made to do 
a needle biopsy through the perineum, but the material obtained con- 
tained only blood cells. 


It was finally decided to explore the tumor and secure a biopsy 
specimen. 

On February 8, 1938, with the patient under gas-oxygen-ether anes- 
thesia, a median suprapubic incision was made. The outer aspect of 
the bladder was exposed and the space of Retzius opened freely. 
From the anterior surface of the prostate, a piece of tissue was re- 
moved and a frozen section made, which Dr. Mallory reported as 
showing a rare form of tumor containing spindle and giant cells, and 
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probably malignant. As the prostate was freely movable and its 
capsule apparently intact, it was decided to open the bladder with 
the idea of removing the entire prostate. Upon incising the anterior 
bladder wall, a lobulated tumor could be seen projecting into the 
vesical cavity from the prostatic urethra. The growth extended for 
perhaps a centimeter along the left lateral wall of the bladder but the 
trigone was not indurated. The bladder musculature was definitely 
hypertrophied. The incision was carried downwards on either side, 
at least 0.5 centimeter above any palpable induration. It was carried 
across the trigone just below the ureters. The prostate was then freed 
laterally, the urethra severed between the apex of the prostate and 
the triangular ligament, and the prostate freed on its posterior aspect 
from below upwards. It was removed, together with the vesicles 
(Fig. 3). A 14 French catheter was passed through the urethra 


Fig. 3. Vesical aspect of prostate and blad- 
der neck. 


and the central point of the trigone sutured with zero chromic catgut 
to the triangular ligament just posterior to the urethral stump. Two 
lateral sutures were placed to hold the trigonal edge to the lateral 
edges of the urethra, and the incision in the anterior bladder wall 
was closed with a double layer of running catgut sutures. An open- 
ended mushroom catheter was left in the bladder at the upper angle 
of the incision and the tip of the urethral catheter brought out through 
the abdominal sinus. Two cigarette wicks were left in the pelvis, 
one on each side of the bladder neck. The abdominal wall was 
closed with two through and through sutures of silkworm gut; the 
fascia was closed with catgut. Following the operation the child 
was given a transfusion of 250 c.c. of citrated blood. 


Pathologic Report.—Gross (Bladder, Prostate): A resected pros- 
tate, prostatic urethra and neck of the bladder distal to the urethral 
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orifices. The funnel-shaped portion of bladder mucosa measured 2.5 
cm. in diameter. There was moderate edema of the mucosal folds, 
causing them to protrude inward a distance of 1 cm. and one fold 
stands out, simulating a papilloma 1 cm. in diameter. The prostatic 
urethra was normal except for slight congestion. Slight enlargement 
of the prostate was apparent, its measurements being 5 x 3.5 cm. and 
its weight 30 grams. The shape was normal. There was a dense, 
white, homogenous, but soft cut surface. Microscopic: The tumor 
presented a very pleomorphic appearance, the cells varying tremen- 
dously in size and shape. Many of them were broad and elongated 
and appeared very much like degenerating striated muscle fibers. 
Others were spindle-shaped, with frayed ends, and still others were 
round or oval. Most of these round cells were very large, about the 
size of foreign body giant cells. The cytoplasm was eosinophilic. 
The phosphotungstic acid hematoxylin stain demonstrated very promi- 
nent cross and longitudinal striations in the elongated cells. It also 
showed interlacing striated fibrils within the cytoplasm of many of 
the round cells. The nuclei also varied a great deal in size and 
shape. Many giant forms were seen, but very few mitoses. Some 
of the cells seen in cross section contained as many as six nuclei, 
and often these seemed to be arranged around the periphery of the 
cell (Figs. 4 and 5). 

The patient stood the operation well; for eight days his temperature 
oscillated between 100 and 103, pulse 120-140. There was consider- 
able leakage of urine from the incision. On February 15 the wicks 
were removed. The temperature again became elevated, due, we 
thought, to a pyelitis. Prontylin was given for ten days with the 
reduction of the fever. On March 3 the suprapubic tube was re- 
moved and the catheter changed. Rectal examination showed no 
induration. A cystogram, on March 15, showed a pressure defect at 
the right side of the bladder neck (Fig. 6). It was thought this might 
be due to a residual abscess. By March 20, six weeks after opera- 
tion, the abdominal incision had closed. The catheter was removed. 
At first, urinary control was absent, but it was quickly regained. Two 
days later the patient developed a dry cough; a chest roentgenogram 
showed several round nodules in both lungs (Fig. 7). On March 
25 the child was discharged to his home in a neighboring state. 

A recent report states that he has had two attacks of fever and 
has passed thick pus in the urine at times. He complains of pain 
at the end of urination, but has good control and empties his bladder 
completely. He is being given x-ray therapy to the chest and to the 
prostatic region. 

This tragic case has run true to form in that the tumor rose from 
the anterior portion of the prostate, presented a lobulated, white, 
non-ulcerated surface, and metastasized to the lungs. We do not © 
know whether local recurrence has occurred, but it is to be ex- 
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Figs. 4 and High power microphotographs from the prostatic tumor. 
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pected. We still believe that irradiation, either with x-ray or with 
radium, would have been fruitless. Thorough treatment with ra- 
dium would have caused great bladder distress, and even if success- 
ful in killing the tumor would have left the patient with a cicatrized 


Fig. 6. Intravenous pyelogram five Fig. 7. Lung metastases 


demon- 
weeks after operation. 


strated seven weeks after operation. 


bladder neck which would have surely caused trouble. Whether 
the operation that was done will keep the patient comfortable 
while he lives cannot be answered as yet.* 


CONCLUSIONS 


1. Rhabdomyosarcoma.of the prostate is a rare disease. Twelve 
cases have been found in the literature, and one case has been added. 


2. Forty-nine per cent of the cases occurred in children under 


ten years of age; all but one occurred in patients under thirty-two 
years of age. 


3. The meager evidence at hand tends to prove that rhabdomyo- 
sarcoma is very radio-resistant. 


*About five months after operation the suprapubic incision opened and all urine drained 
in this way. There evidently was local recurrence of the growth. The child died a few 
weeks later, his death being directly due to increase of the pulmonary metastases. 





- 362 RHABDOMYOSARCOMA OF. THE PROSTATE 


4. These tumors tend to recur locally, and in the terminal stage 
metastasize by blood dissemination. 


5. No cure has been reported. 


BIBLIOGRAPHY 


. Bumpus, H.: Radium and roentgen ray in the treatment of the prostate. 
Jour. Urol., 14:519-533, 1925. ‘ 
Cappe.t, D. F., and Montcomery, G. H.: On rhabdomyoma and myoblas- 
toma. Jour. Path. and Bacteriol., 44:517-48, 1937. 
. Costa, A.: Sul Sarcoma Della Prostata. Arch. Ital. di Chir., 21 :417-435, 
1928. 
. DeRom, F., and THomas, M.: Sarcome de la Prostate. Ann. et Bull. 
Soc. Roy. de Med. de Gand., 10:144-152, 1931. 
. Foucar, F. H.: Rhabdomyosarcoma of the prostate. Amer. Jour. Path., 
11 :753-759, 1935. 
. Grpert, J.: Sarcoma of the prostate. Jour. Urol., 32:63-77, 1934. 
Greic, D. M.: A case of rhabdomyosarcoma of the prostate in a child 
aged four years. Brit. Jour. Child. Dis., 5:185-189, 1908. 
. Hotes, R. S., and Copran, M. M.: Sarcoma of the prostatic area in an 
infant of four months. Jour. Urol., 24:539-547, 1930. 
. KAurFMANN, E.: In die Verletzungen und Krankheiten der Prostata. By 
Sccin and Burckhardt. Deut. Chir. Stuttgart, 1902. 
KaTzMANN, K.: Beitrag zur Kenntnis von Malignen Rhabdomyomen der 
Kindlichen Prostata. Ztschr. (Frankfurt) f. Path., 41 :296-306, 1931. 
. KretscHMER, H. L.: Sarcoma of the prostate. Jour. Urol., 16:301-305, 
1926. 
. Proust, R., and Vian, E.: Le Sarcome de la Prostate. Ann. des. mal. 
des org. Genito-urin., 25 :721-728, 1907. 
. RAnpALL, A., and Hucues, B.: A critique of prostatic sarcoma. Tr. 
Assn. Gen-Urin. Surg., 22:245-260, 1929. 
. SmitH, R. R., and Torcerson, W. R.: Sarcoma of the prostate. Surg., 
Gynec. and Obst., 43 :328-337, 1926. 
: Soctn, A.: Die Krankheiten der Prostata. Billroth. Pitha. Handb. der 
Chirurgie III. Bd. Heft 8, 2 Halfte, 1875. 
. Squier, J. B.: Rhabdomyoma of the prostate. Surg., Gynec. and Obst., 
23:341, 1916. 
. Sysak, N.: Ein Beitrag zu den Tumoren der Prostata in Kindesalter. 
Virch. ‘Arch. Path. Anat. u. Physiol., 247 :604-612, 1923. 
. Topey, Greorce, and ScHALL, Leroy: Personal communication. 
. Urtusey, L., and Sicre, P. L.: Sarcoma Rabdomeoblastico de Prostate en 
un Suseto de Edad. Avanzada. Arch. Espon. d’oncol., 3 :235-243, 1933. 
. Younc, H.: Sarcoma of the prostate. Cabot’s Modern Urology, Vol. I, 
802-805. Philadelphia: Lea and Febiger, 1924. 


0 2 NA Mn & &©.N 


ee ee ee ed 


—— 
S 60 


8 





PROSTATIC CARCINOMA WITH EXTENSIVE INTRA- 
PROSTATIC CALCIFICATION 


WITH A DISCUSSION OF THE POSSIBLE ROLE TO 
PROSTATIC PHOSPHATASE 


BENJAMIN S. BARRINGER, M.D., and H. Q. WOODARD, Ph.D. 
From the Memorial Hospital, New York City 


This case, if not unique, is certainly rare in the annals of genito- 
urinary diseases, and as such is reported. 

The unusual feature is a massive calcification of an extensive 
prostatic carcinoma. We frequently see osteoplastic metastases 
from prostatic carcinoma; a metastasis in which bone is laid down. 
It'is for some unknown reason very rare to have calcification 
within the primary carcinoma itself. There is apparently a direct 
relation between the laying down of bone in prostatic carcinoma 
and the blood phosphatase. The determination of the blood phos- 
phatase may have some value in diagnosing osteoplastic metastases, 
possibly before such metastases are revealed by a radiograph. It 


unquestionably is of value in the differential diagnosis of the source 
of a bone metastasis. 


CASE HISTORY 


F. S., aged fifty-nine years, was admitted to Memorial Hospital 
on November 18, 1937, with the following history: Previous to the 
present illness he had had no serious sickness, injury or operation. 
The present illness began a year before seen, with increasing day and 
night frequency of urination. In August, 1937, he had complete 
retention which required catheterization. He had some urgency of 
urination, but no dysuria, no history of hematuria and no pain re- 
ferred to his prostate or referable to the distribution of the sacral 
nerves. He had had no loss of weight. He had some slight loss 
of strength and no treatment. His nocturia was three to four times 
when seen. His local physician had made a diagnosis first, of stones 
of the prostate, and second of prostatic carcinoma. He was very 
nearly right in both diagnoses. 

The examination revealed that the patient had % ounce of resi- 
dual urine and a reasonably clear urine: The rectal examination 
of the prostate showed it to be very irregular and stony hard. One 
indurated lump was in the median line directly under the mucosa.- 
There were wide extensions of the induration laterally and up in the 
region of the seminal vesicles. The topmost part of the induration 
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could not be palpated. The cystoscopic examination revealed a slight 
enlargement of the median lobe of the prostate. No lateral lobe 
hypertrophy. The prostatic margin was smooth and regular, covered 
with normal mucous membrane. There was no irregularity as is so 
often seen in prostatic carcinoma. 

An aspiration biopsy was attempted, but the aspirating needle 
encountered stony hardness and no tissue was obtained. 

The roentgenologic report was as follows: The appearance of 
calcareous material in the stereoscopic films made after air injection 
of the bladder suggested that the process had its origin in the prostate. 
Its irregularity in outline and density suggested that the process was 
the result of an extensive infection, inflammation or growth, rather 
than the ordinary type of prostatic calculus. This is extraordinarily 
accurate reading of the roentgenogram by Dr. Ralph Herendeen. 

There was no evidence of bone metastasis. 

The pre-operative diagnosis was massive prostatic stone with possi- 
ble carcinoma of the prostate. 

The patient was operated on November 22, 1937, and a large tumor 
mass was found in the region of the prostate. It was irregular 
about 7 x 5 cm., fixed to the surrounding tissue. The bladder mucous 
membrane over the mass was broken through and the finger encoun- 
tered a stony hard mass directly beneath. No line of cleavage was 
found and nothing could be accomplished in attempting to shell out 
the stony mass; with a large bone rongeur a groove was bitten through 
the area corresponding to the median lobe, leaving behind a massive 
tumor mass. A suprapubic tube was inserted and the wound closed. 

The pathologic report was as follows: Adenocarcinoma of the 
prostate Grade III. In addition the “calculus” was surrounded by 
cartilage and spindle-celled tissue resembling periosteal sarcoma. 

In an adidtional note Dr. Stewart says: “Has prostatic phos- 
phatase turned into bone phosphatase?” In a supplementary patho- 
logic report Dr. Stewart says, “Decalcified sections showed the for- 
mation of true bone. This bone seems to be a true metaplasia in 
prostatic carcinoma ; that is epithelial bone.” The phosphatase exami- 
nation is included in Dr. Woodard’s table. 

The patient had an uneventful recovery from his operation. He 
was given a daily dose of deep roentgen therapy, 400 r., volt 200, 
4 mm. of copper, target skin distance 70, port 14 by 11 cm. With 
two portals of entry anterior and posterior, he was given a total of 
3200 r. 

At the present time he is urinating well. His wound has closed 
and he is slowly getting his strength back. 


A consideration of the serum phosphatase may throw some 
light on this case. Serum phosphatase determinations are ordi- 
narily made in an alkaline medium and measure an enzyme with 
maximum activity at about pH 9.0. The phosphatase of normal 
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Diagnosis 


TABLE I 


Metastases 
to bone 


Acid 
Phos- 
phatase 


Alk. 
Phos- 
phatase 


Ratio : 
Acid 
Phos- 
phatase 
Alk. 


Phos- 
phatase 





Benign hyper- 


trophy, prostate 





Tuberculosis, 
lungs, pelvis 
prostate 


None 


0.15 


2.6 


0.06 





Osteoclastic 
tubercular 
lesion, pelvis 


0.12 


3.6 


0.03 





inflammatory 
prostatitis ; 
carcinoma 
prostate 





Colloid adeno- 
carcinoma, 
prostate 


Possible 


0.06 





None 





Carcinoma, 
prostate 





Calcified 
carcinoma, 
prostate 


Possible = 





None 





Carcinoma, 
prostate 


Osteoclastic 





Carcinoma, 
prostate 


Osteoplastic, 
extensive 





Carcinoma, 
prostate 


Osteoplastic 





10 


Carcinoma, 
prostate 


Osteoplastic 


0.32 





. 





Carcinoma, 
prostate 





Osteoplastic, 
extensive 





7.6 


13.2 








0.57 


bone is an alkaline one, and is thought to be the source of the 
major portion of the alkaline phosphatase of the serum. Numerous 
workers have shown that the alkaline phosphatase of the serum 
is elevated in cases of osteogenic sarcoma, osteitis deformans and 
carcinoma of the prostate metastatic to bone. Franseen and Mc- 
Lean,” Woodard and Higinbotham® and others have found abun- 
dant alkaline phosphatase in extracts of osteogenic sarcoma and 
osteitis deformans tissue. Less attention has been paid to acid 
phosphatase, although Kutscher and Worner* showed that pros- 
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tate tissue contains a phosphatase with maximum activity between 
pH 5 and 6. Gutman, Spraul and Gutman*® confirmed the find- 
ings of Kutscher and Worner, and in addition found that extracts 
of metastases to bone from carcinoma of the prostate contained 
both acid and alkaline phosphatase. This suggested the possibility 
that acid phosphatase might be demonstrable in the serum of 
patients having bone metastases from carcinoma of the prostate. 


Fig. 1. Roentgenogram illustrating the appearance of calcareous material 
in the prostate after, air injection of the bladder. 


Such a finding would be of considerable aid in distinguishing pros- 
tatic metastases from osteitis deformans which they resemble in 
roentgenographic appearance. The following is a preliminary 
report of a study of this question. : 

The phosphatase activity of normal serum over the pH range 
from 6.0 to 9.0 was first determined. The technique of Bodansky 
as modified by Woodard® was employed, except that for the lower 
pH range between 6.0 and 8.0 the veronal buffer was omitted from 
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the sodium—f—glycerophosphate substrate. Sufficient hydro- 
chloric acid or sodium hydroxide was added to give the desired 
pH. The pH values of the serum-substrate mixtures were deter- 
mined colorimetrically, the precision being + 0.02 pH for the 
pH range 8.0 to 9.0, and + 0.10 pH for the range 6.0 to 8.0. The 
investigation was not carried into systems more acid than pH 6.0, 
as increasing difficulty was encountered in acid solutions from pre- 
cipitation of serum protein and from the acid phosphatase of the 
red blood cells in sera which were slightly hemolyzed. The time 
of incubation was adjusted to the phosphatase activity anticipated. 
It was found that, as one proceeded from the more alkaline to the 
less alkaline substrates, the activity of the phosphatase of normal 
serum showed the well-known sharp drop from pH 9.0 to about 
pH 7.0. Between pH 6.7 and 6.1, however, the phosphatase 
remained approximately constant at a very low level. A pH 
value of 6.4 was therefore decided upon as the most convenient 
point for determining the acid phosphatase; the alkaline phos- 
phatase was determined at pH 8.6 as usual. 

We have also examined tissue extracts over the entire pH range 
from 6.0 to 9.0 and found that one normal and one cancerous 
prostate contained several hundred units of acid phosphatase and 
only negligible amounts of alkaline phosphatase. In contrast to 
this, one specimen of osteitis deformans tissue and one specimen of 
tissue from a giant cell tumor arising on osteitis deformans con- 
tained only alkaline phosphatase. In addition we have confirmed 
the findings of Gutman et al. that metastases to bone from carci- 
noma of the prostate contain both acid and alkaline phosphatase. 


For comparison with the prostate cases we have determined the 
acid phosphatase of the sera of forty-seven individuals free from 
prostatic disease. These include five normals, seventeen cases of 
tumors of the lymphatics, many with bone involvement, five cases 
of plasma cell myeloma, four of benign bone tumors, five of 
osteitis deformans, two of hyperparathyroidism, two of undiag- 
nosed bone dyscrasia, three of carcinoma metastatic to bone and 
four of osteogenic sarcoma. The alkaline phosphatase of these 
sera ranged from 2.2 to 170 Bodansky units, twenty-two being 
in the normal range of 5 units or less, and twenty-five being above 
5 units. The acid phosphatase varied with the alkaline phos- 
phatase, showing ‘that the alkaline phosphatase was not completely 
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inactive in the neighborhood of pH 6.4. When the ratio of the 
acid phosphatase to the alkaline phosphatase was calculated it 
was found that this had an average value of 0.027, with a range 
of 0.00 to 0.07. The average for the twenty-six males was 0.030; 
that for the twenty-one females was 0.024. It is probable that the 
slightly higher average for males is due to experimental error, 
and not to leakage of prostatic secretion into the blood. It is 
evident from these figures that, in a variety of bone diseases un- 
connected with the prostate, the acid phosphatase of the serum 
determined by the method described amounts to only about 3 per 


cent of the alkaline phosphatase regardless of the degree of eleva- 
tion of the latter. 


Some of the patients with prostatic disease present a very dif- 
ferent picture, as may be seen from the table. The first five 
patients, in whom there was no definite evidence of metastases to 
bone, had normal values for the alkaline phosphatase of the serum, 
and the ratio of acid to alkaline phosphatase was also normal. 
The last five patients had known bony metastases, and in all of 
these the alkaline phosphatase of the serum was raised, the degree 
of elevation being roughly proportional to the extent of the dis- 
ease. This is in harmony with the findings of numerous other 
observers. In two of the cases with metastases the ratio of acid 
to alkaline phosphatase was normal, in one it was slightly elevated, 
and in two it was markedly elevated. As far as may be judged 
from this small series, there thus appear to be two types of me- 
tastases to bone from carcinoma of the prostate. One gives rise 
to excess in the serum of a phosphatase of the type of that orig- 
inating in bone. The other gives rise to two phosphatases, one 


resembling bone phosphatase and the other resembling prostatic 
phosphatase. 


We come now to a consideration of Case 6, which was described 
in detail in the first part of this paper. The alkaline phosphatase 
of the serum of this patient was 12.1 units, or three to four times 
normal, while the ratio of acid to alkaline phosphatase was nor- 
mal. Since there were no known bone metastases nor symptoms 
suggestive of bone involvement, the excess of alkaline phosphatase 
presumably originated in the calcified mass in the prostate. As 
there was no increase in acid phosphatase, the enzyme appears to 
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have been entirely of the type associated with bone formation. 
It is therefore suggested that the calcification of this prostate was 
due to an alteration of the normal prostatic phosphatase to a type 
capable of producing calcification. 

Strict proof of the above hypothesis is lacking, since the calci- 
fied tissue was unfortunately not available for examination. It 
is hoped that in the future it may be possible to examine metastatic 
tissue from patients both with and without an increase in the acid 
serum phosphatase, so that the existence of two types of metastases 
may be either confirmed or disproved. The investigation has been 
reported in a preliminary form at this time because of its bearing 
on the unusual type of prostatic carcinoma described, and because 
it gives promise of being of considerable aid in diagnosis. 
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HISTOLOGIC STUDIES OF THE EFFECT OF 
IRRADIATION ON HYPERTROPHY 
OF THE PROSTATE 
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From the Department of Pathology and the Department of Surgery of the 
New York Hospital and Cornell University Medical College, 
New York City 


Several years ago one of us (Keyes) reported the favorable 
immediate effect of irradiation in cases of urinary obstruction 
due to hypertrophy of the prostate. Further observation of these 
and other cases has not convinced us that his opinion was well 
founded. 

A number of radiotherapists and urologists have reported clin- 
ical observations upon the value of x-ray therapy for prostatic 
retention but such search of the literature as we have made has 
not disclosed any reports upon the pathologic condition of the 
prostate after irradiation. As a contribution to the subject we 
now desire to put on record the pathologic changes noted in pros- 
tatic tissue removed at operation from patients that had been sub- 
jected to x-ray therapy from one month to two years previously. 

That irradiation of the hypertrophic prostate is an accepted pro- 
cedure is attested by its inclusion in Ira Kaplan’s “Radiation 
Therapy” (1937). He states that x-ray therapy may, by shrink- 
ing the prostate, “relieve the condition” sufficiently and perma- 
nently. He employs a 200 kilovolt machine with which, through 
a filter of 0.5 mm. of copper and 1 mm. of aluminum at a target 
skin distance of 40 to 50 cm., there is delivered a dose of 150 
roentgens to two out of five 9 by 12 inch fields alternately, giving 
three treatments a week until 1,000 to 1,500 r units have been 
administered. If necessary, he repeats the course after an interval 
of six to eight weeks. 

This seems to be standard practice though some therapists em- 
ploy but three fields and treat but one of these at a time. The 
dose per sitting varies up to 300 roentgens and the size of the 
field and thickness of filter vary. 

There is a great diversity of opinion as to the effect of such 
treatment. K. Abel, for example, reported in 1936 that since 
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1932 he had not failed to relieve his patients. He had treated 
sixty-three and followed thirty-five, of whom twenty-six were 
subjectively well. Among these twenty-six, seven after treatment 
had a retention of no more than an ounce and a negligible cystitis; 
seven a retention of no more than two ounces and cystitis but 
were satisfied with their condition; and two had occasional attacks 
of retention requiring catheter after one course of treatment but 


after a second course their residuum was reduced to an ounce and 
they felt well. 


Gonzalez-Martinez reports that relief may. be expected when the 
residuum is no more than 200 c.c., but confesses that some of his 
patients have been subsequently operated upon. He reports five 
patients, one of whom was much improved with the residual urine 
reduced from over 300 to 150 c.c. but who died of intercurrent 
disease. The remaining four, with lesser residuum, remained well 
with no attacks of acute retention for ten years. 


Barringer, Dean, Herendeen and Duffy, who represent the sur- 
gical as well as the radiotherapeutic staff of the Memorial Hos- 
pital, reported in 1934 that their early cases showed distinct im- 
provement accompanied by shrinkage of the prostate perceptible 
to rectal touch but conceded that “It is probable that the only 
effects of the irradiation in our series are a distinct decrease and 
control of the edema of the prostate.” 


Blum, in 1936, stated that in the past twenty-five years he had 
had occasion to operate upon many patients who had been pre- 
viously treated by x-ray, not one of whom had been materially 
benefited. He further noted that so slight is the x-ray effect upon 


the prostate that enucleation is not rendered more difficult by pre- 
vious irradiation. 


We have searched the literature of the subject in vain for any 
evidence of the sclerosing effect of x-ray therapy upon the hyper- 
trophic prostate. It would seem that the conclusion of Barringer 
and his co-workers is generally accepted, viz., that the desired 
effect is an alleviation of the associated congestion and edema. 


One of us (Keyes) has observed that irradiation of the hyper- 


trophic prostate is habitually followed by a palpable periprostatic 


edema for a few weeks and believes that the tendency to sponta- 
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neous hemorrhage from the prostate, with or without hypertrophy, 
in the form of hematuria or hemospermia is diminished by irradi- 
ation. 

It is generally accepted that too severe irradiation of the hyper- 
trophic prostate may induce such a degree of swelling in the gland 
as to induce acute retention of urine. Some observers have noted 
that the irradiated prostate remains scarred to such an extent that 
subsequent prostatectomy is rendered more difficult. We have not 
been able to confirm this observation, though we should hesitate 
to affirm that it would be impossible to induce permanent sclerosis 
in the hypertrophic portions of the prostate by irradiation. In- 
deed, it is not possible to assert from the material at hand that 
our own patients might not have derived more clinical benefit and 
shown more definite permanent pathologic changes had they been 
given doses of irradiation larger than about 1,000 roentgens to 
which their total dose through each of three portals amounted. 


CLINICAL MATERIAL 


Twelve patients with hypertrophy of the prostate and active 
symptoms therefrom consulted one of us (Keyes) in the period, 
three or four years ago, when he was enthusiastic about this 
method of treatment. They were accordingly submitted to x-ray 
therapy. Three portals, an anterior, (4), a posterior (B), and 
a perineal (C), were used. The first two encompassed an area 
from 10 to 12 cm. square and the latter an area 6 cm. square. 
From 200 to 300 r (measured in air) were given through each of 
the portals on successive days until a total dose of about 1000 r 
through each portal had been given. The tube skin distance was 
60 to 70 cm., the kilovoltage 200, the milliamperes 25, and the 
time of each treatment eight to fourteen minutes. One-half milli- 
meter of copper and 1 millimeter of aluminum were used as a filter. 

One patient died of an intercurrent disease within a few months 
after irradiation. Six patients have required operation within from 
one month to two years. Prostatectomy was done on five of these 
patients and no special difficulty was noted in the enucleation of the 
hypertrophic lobes. They were relieved of their symptoms by 
operation and are now well. The sixth patient, treated by trans- 


urethral resection, is also well, though a postoperative meatotomy 


was required to cure him. The failure of irradiation to afford 
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permanent relief of symptoms as well as the patient’s acceptance 
of this failure may be due to a variety of causes, such as the dosage 
and duration of the irradiation, the subsequent care of the patient 
and our own waning faith in irradiation therapy for this condi- 
tion. In general, recurrence or intensification of symptoms per- 
suaded us to advise operation. 


The fate of one patient is unknown, since he was unwilling to 
accept our decision that he required operation because of the 


recurring attacks of acute retention of urine from which he suf- 
fered after irradiation. 


Four patients have remained without symptoms sufficiently 
severe to drive them to operation. One of these has remained 
in what might be termed stable equilibrium. The prostate, as 
felt by rectum, is but slightly enlarged, much as it was before 
irradiation, and the symptoms are unchanged. The residual urine 
has not been measured and there were no criteria to determine 
whether or not he was benefited by irradiation. The other three 
patients had and have huge bilateral enlargement of the prostate 
that has shown no measurable shrinkage. Yet none of them, in 
the three years or more since they were irradiated, has had more 
than slight disturbance of urination, none of them has had acute 
complete retention of urine, though two of them had such attacks 
before irradiation. There has been no noteworthy impairment of 
the renal function and no acute or progressive infection. 


What shall we say of these patients? The radiotherapist would 
perhaps be proud of them. The urologist is merely anxious, just 
as the surgeon would be over an unoperated appendix. We have 
the history of a precisely parallel case, a patient who refused 
irradiation, whose frequency of urination was disquieting, whose 
prostate was huge, and who, for four years without treatment, 
has been spontaneously relieved of symptoms but not of the en- 
largement of the prostate. 


CASE REPORTS 


Case 1—A white man, fifty-seven years old, was first seen on 
November 2, 1932, complaining of frequency for two years. The 
median sulcus of the prostate was obliterated, but the gland as a 
whole was only slightly enlarged. There was a residuum of 100 
c.c. He refused operation and was not seen again until December 
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Fig. 1 (above). Early degeneration and necrosis of the acinar epithelium in 
a prostate one month after irradiation. The nuclei are pyknotic and the cyto- 
plasm is granular. There is central swelling of the adjacent muscle cells. (Case 
1) X350. 

» Fig. 2 (below). Periacinar fibrosis. There is a slight increase of the normally 
thin periacinar layer of collagen. Note that the acinar epithelium is of the typi- 


cal tali columnar type and that there is central swelling of the muscle fibers. 
(Case 5) X320. 
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9, 1934, when he had an acute urinary infection and epididymitis. 
The residuum was 30 c.c. and the urine contained many pus cells. 
He was given x-ray treatment as shown in the accompanying table. 


Skin Dose Size T-S 


Roent- , i Field . Time 
Date Field gens kv. Cu. Al. cm. . min, 
12-18-34 A 400 10x10 16% 
12-19-34 400 10x10 16% 
12-20-34 300 6x6 § 6% 
12-21-34 400 10x10 16% 
12-22-34 400 [ 10x10 1614 
12-23-34 400 6x6 g 6% 
12-24-34 100 10x10 6% 


There was no improvement and he was admitted to the hospital on 
January 4, 1935. The prostate was moderately enlarged and elastic. 
The blood pressure was 180/125. He made an uneventful recovery 
after a two-stage suprapubic prostatectomy, aside from some mental 
disturbances that were relieved by psychiatric treatment. 

Pathologic Examination.*—The specimen consisted of one mass of 
tissue which weighed 40 grams. It was firm and nodular and showed 
a gray, moist, homogeneous cut surface. 

Microscopically there were nodules composed only of smooth 
muscle and others of the usual glandular structure. The glands were 
lined by a tall columnar epithelium with abundant evidence of secre- 
tion. There were occasional acini that showed necrosis of the epi- 
thelium and conspicuous central swelling of the surrounding muscle 
cells (Fig. 1). The remaining stroma contained abundant muscle 
tissue and there was no fibrosis. There was no lymphocytic infiltra- 
tion and only a rare small focus of lymphoid tissue. 


Case 2.—A white man, sixty-five years old, was first seen on July 
6, 1936, complaining of frequency for thirty years. The symptoms 
had become more severe in the past few months. The prostate was 
three times normal size and soft. The residuum was 100 c.c. The 
urine contained no albumin and only a rare pus cell. During July, 
1936, he was given x-ray treatment as shown in the accompanying 
table. 

Skin Dose Size T-S 
Roent- Vol Field Dist. Time 
Field gens cm. cm. i 
400 10x10 60 
10x10 70 
10x10 60 
10x10 60 
10x10 70 
10x10 60 
10x10 60 
10x10 70 
10x10 60 


*We are indebted to Dr. N. C. Foot for an opportunity to restudy the sections and 
prepare additional sections of these cases, 
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300 
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Before the treatment he complained of nocturia, three to four 
times, and frequency during the day every three hours. Immediately 
after the treatment the nocturia increased to six times and the fre- 
quency to every one and one-half hours. After six weeks the noc- 
turia and frequency were somewhat relieved and the residuum was 
30 c.c. On palpation there was moderate edema between the pros- 
tate and rectum. On November 19, 1936, the prostate was as large 
as before treatment, the residuum was 75 c.c., and in view of the 
continued urinary obstruction he was admitted to the hospital. There 
was an uneventful recovery after a two-stage suprapubic prostatec- 
tomy. 

Pathologic Examination—The specimen consisted of a mass of 
tissue which measured 6 by 4.5 by 3.5 cm. and weighed 65 grams. On 
section it was composed of numerous small granular nodules. 

Microscopically the nodules were composed of abundant acini lined 
by a tall columnar luminal layer and a flat basal layer. The luminal 
cell membrane of the columnar cells was irregular and there was 
moderate evidence of apocrine secretion. There were abundant 
papille with piling up of the nuclei on the tips of the papilla. There 
were occasional areas of metaplasia to a transitional type of epithe- 
lium. The stroma contained the normal relative amount of muscle 
and connective tissue except for an occasional focus of slight fibrosis. 
There were a few small foci of edema of the stroma. About a rare 
acinus there was fibrosis of the stroma and slight compression of the 
lumen. There was a scant amount of lymphoid tissue and lympho- 
cytic infiltration in the stroma. There was an occasional dilated 
acinus lined by transitional stratified epithelium with a few polymor- 
phonuclear leukocytes in the lumen. 


Case 3—A white man, eighty years old, was first seen on October 
9, 1934, complaining of frequency, dribbling and burning on urina- 
tion. He had noted nocturia of one to two times for years. The 
prostate was slightly enlarged, elastic and not adherent to the sur- 
rounding tissues. The urine contained albumin and pus cells. Dur- 
ing the next three weeks he had one attack of acute retention that 
subsided on local treatment. On November 1, 1934, the residuum 
was 30 c.c. In November, 1934, he received x-ray treatment to the 
prostate as shown in the accompanying table. 

Skin Dose Size T-S 


Roent- Volt Cur. Filter Field Dist. Time 
Date Field = kv 5 ie ah ; . min. 


200 15%4 
400 200 1534 
6 


300 
15% 


Z 
° 


OONIAULWN- 


1 
1 
1 
400 E 1 
11- 8-34 400 ; 1 1534 
11- 9-34 ; 1 6 
11-12-34 1 
11-13-34 1 
11-14-34 1 


400 
400 
300 


300 
15% 
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15% 
6 
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For two weeks following the last treatment the prostate was 
edematous but by the end of December, 1934, there was a significant 
decrease in the size of the prostate and urination was more comfort- 
able. During December and January there was a thrombophlebitis 
of the femoral vein. In February, 1935, the residuum was 25 to 
75 c.c. and the urine contained many pus cells. On May 17, 1935, 
an excretory pyelogram was normal and cystoscopy showed enlarge- 
ment of the lateral lobes of the prostate and a bar which covered one- 
half of the trigone. During the summer the residuum rose to 250 c.c. 
and a transurethral resection was performed on August 14, 1935, 
ten months after the x-ray treatment. In November there was a 
residuum of 10 c.c., but the urine contained many pus cells. During 
the year 1936, the patient complained of increasing irritation of the 
bladder, frequency every hour and terminal spasm on urination. The 
meatus admitted only a No. 18 F. catheter and on December 11, 
1936, a meatotomy was done. When last seen, in June, 1937, twenty- 
two months after transurethral prostatic resection, he had no urinary 
complaints and the urine was free of pus. 


Pathologic Examination.—The specimen consisted of a large num- 
ber of fragments of tissue that together made a mass about 3 cm. in 
diameter. The fragments were hard, shiny, homogeneous on section, 
and showed no characteristic markings. 


Microscopically some of the nodules showed glands and stroma and 
others were composed of small myomatous nodules. The epithelium 
was in two layers with a tall columnar luminal cell and a flat or 
cuboidal basal cell. The nuclei of the basal cells were small, irreg- 
ular and highly chromatic. Papille were inconspicuous and there was 
no evidence of secretion. The stroma between the glands contained 
fewer muscle cells than are seen in the usual case of benign hyper- 
trophy but the fibroblasts were not increased and collagen was not 
conspicuous. About a few glands the typical thin layer of collagen 
was notably increased in thickness and partially hyalinized (Fig. 2). 


Case 4—A white man, sixty-one years old, was first seen on 
November 9, 1927, because of slight difficulty in urination for three 
years. The prostate was not palpably enlarged and there was no 
residuum. During the succeeding six years there was slight progres- 
sive increase of the urinary symptoms and by July 16, 1933, he 
complained of frequency every two or three hours during the day and 
night. The prostate was slightly enlarged and boggy. There was a 
residuum of 10 c.c. A cystogram was normal. On June 15, 1934, 
examination showed slight enlargement of the lateral lobes and trabec- 
ulation of the bladder with a bar at the urethral orifice. There was no 
residuum. During December, 1934, he was given x-ray treatment as 
shown in the accompanying table. 
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Skin Dose Size T-S 

Roent- Cur. Filter Field Dist. Time 

Date Field gens A cm. i. 
12- 3-34 400 10x10 16% 
12- 4-34 10x10 16% 
12- 6-34 6x6 6% 
12- 6-34 10x10 16% 
12- 7-34 10x10 16%4 
12- 8-34 6x6 6% 
12-10-34 10x10 16% 
12-11-34 10x10 16% 
12-12-34 6x6 6% 
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300 


Immediately following the irradiation there was considerable relief 
of the frequency and he continued improved during 1935. In 1935 he 
first noted polyuria and examination revealed an elevated blood sugar 
and the presence of sugar in the urine. The diabetes was controlled 
by diet. The residuum varied from 0 to 20 c.c. In the first half of 
1936, there was a progressive increase in symptoms so that in June, 
1936, there was nocturia three to eight times and frequency every hour 
during the day. The residuum varied from 20 to 100 c.c. On June 
12, 1936, eighteen months after irradiation, he was admitted to the 
hospital for operation. The prostate was slightly enlarged. The blood 
pressure was 175/100. Three days after admission parts of the median 
and lateral lobes of the prostate were removed with a punch through a 
suprapubic cystotomy wound. Aside from a slight febrile reaction 
after operation he made an uneventful recovery. A follow-up letter 


in February, 1938, stated that he was well and free of urinary symp- 
toms. 


Pathologic Examination.—The specimen consisted of several pieces 
of tissue, the largest of which measured 10 by 5 by 7 mm. They were 
firm in consistency and light yellowish brown in color. 


Microscopic study was not satisfactory because only one piece of 
tissue showed a structure characteristic of benign hypertrophy. The 
remainder was composed of interlacing bundles of smooth muscle, 
probably from the neck of the bladder. The muscle fibers were swol- 
len, with vacuolization and prominent myofibrille. In the piece there 
were typical acini with tall columnar epithelium and numerous papille. 


There was no fibrosis of stroma and a few muscle fibers showed cen- 
tral swelling and hyalinization. 


Case 5.—A white man, seventy-two years old, was first seen in 1930, 
because of painful urination, which was relieved by the use of urethral 
sounds. There was no frequency and no palpable enlargement of the 
prostate. In 1935, the prostate was moderately enlarged and urina- 
_ tion was slow but there was no frequency. In view of a severe glau- 

coma that required operative treatment, a prostatectomy was not done. 
He was given x-ray treatment as shown in the accompanying table. 
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Skin Dose Size T-S 

Roent- Volt Cur. Filter Field Dist. 
Date Field gens kv. oe 
4-15-35 200 
4-15-35 
4-16-35 
4-16-35 
4-17-35 
4-18-35 
4-18-35 
4-19-35 
4-19-35 
4-20-35 
4-22-35 
4-22-35 
4-23-35 


3 
5 


cm. 
12x12 
12x12 
12x12 
12x12 

8x8 
12x12 
12x12 
12x12 
12x12 

8x8 
12x12 
12x12 
12x12 


Dm SOCmUAUNSWNHES 
>PIO>rOmPraOrQOwruyY 
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00 00 00 © 00 00 60 00 © 00 00 00 00 


There was moderate relief of symptoms until December, 1936, when, 
following a severe cold, he developed complete retention of urine and 
was admitted to the hospital. In January, 1937, a two-stage supra- 
pubic prostatectomy was done. Postoperative recovery was uneventful 
except for moderate hemorrhage on the sixth day. He was well and 
free of symptoms in January, 1938. 

Pathologic Examination.—The specimen consisted of a bilobed mass 
of tissue that weighed 60 grams. One lobe measured 4.5 by 5.0 by 
3.0 cm. and the other 7 by 2 by 3 cm. On section there were numerous 
small nodules and an apparent increase of fibrous tissue. A third piece 
of tissue, measuring 1.5 by 1.0 by 1.0 cm., showed a similar structure. 

Microscopically there was an abundant number of glandular acini 
lined by a tall columnar epithelium. There were only a few papille. 
The stroma comtained the usual amounts of muscle and connective 
tissue. There were a few foci of edema but no lymphocytic infiltra- 
tion. About 10 per cent of the muscle fibers of the stroma showed cen- 
tral swelling and hyalinization. The hyaline part of the fiber stained 
green with the Masson stain and the nucleus was small, irregular and 
pyknotic (Fig. 3). The smaller arteries and arterioles throughout 
were thickened. 


DISCUSSION 


From the histologic study of five cases there is little positive evi- 
dence of a significant effect of the x-ray irradiation on the tissues 
in prostatic hypertrophy. In Case 1, one month after treatment, 
there is an occasional acinus with necrosis of the epithelial lining 
(Fig. 1), a finding that is uncommon in the usual case of hyper- 
trophy of the prostate. This epithelial necrosis is associated with 
notable swelling and hyalinization of the surrounding muscle cells 
and it is possible that the x-ray irradiation brought about these 
changes. The central swelling of from 1 to 10 per cent of the 
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muscle cells (Fig. 3) that was present in all cases is of no signifi- 
cance because it is found in all cases of prostatic hypertrophy. The 
same is true of the small foci of edema of the stroma. In Cases 2 
and 3, the hyaline collars about a rare acinus (Fig. 3) may be a re- 
sult of x-ray treatment. Hyaline thickening about the glands of the 
posterior lobe is a common finding in senile prostates, but it is dis- 
tinctly unusual about the glands of benign hypertrophy at any age. 

On the side of negative evidence there is also little of signifi- 
cance. It is possibly important that in none of these five cases is 
there any more than a minimal amount of lymphoid tissue and 
lymphocytic infiltration. It is well known that the lymphoid tissue 
and cells are extremely radiosensitive and it would be distinctly 
unusual to secure five consecutive cases of hypertrophy of the pros- 
tate with only small amounts of the characteristic lymphoid tissue. 
In view of the well known beneficial effects of x-ray on some in- 
fections, it is probably also worthy of note that in only one case, 
Case 2, is there any evidence of inflammation that is so common 
in cases of prostatic hypertrophy. 

There is no difference in the histologic appearance of the prostate 
in cases that responded well to x-ray treatment (Cases 2, 3, 4 and 
5) and in the case that derived no benefit (Case 1). It is possibly 
significant that in Cases 2 and 3 there was post-radiation edema of 
the prostate and on section, four and ten months later, there are 
hyaline collars about a few glands. This is in contrast with Cases 
4 and 5, which showed no conspicuous edema and no hyaline col- 
lars. In none of the cases is there any fibrosis of the stroma nor 
any histologic appearance that may be interpreted as evidence of 
destruction of acini. 

These histologic findings emphasize the attitude that has been 
taken by the more conservative urologists and therapists, namely, 
that with doses up to 1,000 r no permanent effect on the tissues in 
prostatic hypertrophy should be expected, but rather only a de- 
crease in the degree of edema and inflammation. Thus x-ray ther- 
apy is not to be regarded as a substitute for prostatectomy or re- 
section but only as a form of local treatment in selected cases. 


SUMMARY 


Of twelve cases of prostatic hypertrophy treated by x-ray irra- 
diation, six required prostatectomy within two years, four were 
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either improved or in equilibrium with the disease after three years, 
one died of an intercurrent disease, and the fate of one is unknown. 

The prostate in five cases has been studied histologically and 
there are only minimal changes that might be attributed to x-ray 
irradiation. These are slight periacinar fibrosis and a relative ab- 
sence of lymphoid tissue and evidences of inflammation. 
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FACTORS TENDING TO MINIMIZE THE PROSTATEC- 
TOMY HAZARD 


WITH PARTICULAR REFERENCE TO WOUND ANTISEPSIS 


EDWIN DAVIS, M.D. 
Omaha, Nebraska 


The average individual has a very natural dread of prostatec- 
tomy. The average physician or general surgeon has no real con- 
ception. of the safety with which this procedure may be carried 
out via the perineal route. I presume to carry this statement even 
further, by suggesting that probably only relatively few in a select 
audience of urologic surgeons have a full realization of the oppor- 
tunity for precision and accuracy which this procedure affords, and 


recognize the almost complete elimination of hazard which is 
possible. 


At the present time, my own perineal prostatectomy mortality 
rate, in a series previously reported upon a number of occasions, 
and now totaling 741, is 2.7 per cent. Every post-prostatectomy 
death, from any cause whatever, prior to dismissal from the hospi- 


tal has been counted. 

This record includes two consecutive series, totalling 121 and 
107 respectively, each without a single death. There has been but 
one death in the last 144 consecutive cases. These figures are men- 
tioned merely as a matter of record, and with no purpose other than 
to emphasize the possibilities resulting from systematic elimination 
of the various hazards. Others, particularly Young,’® Hinman,* 
and Cecil," have reported comparable figures; in fact, better figures. 
There is no reason why a limited few should have a monopoly on 
perineal prostatectomy, since the technic may be mastered by 
anyone with moderate skill and sufficient determination and pa- 
tience. Young’® has mentioned that four successive residents at the 
Brady Urological Institute performed 190 consecutive prostatecto- 
mies upon unselected patients from public wards with only three 
deaths (1.5 per cent). 

Amazing though this statement may seem, there is no reason 
why the mortality rate of perineal prostatectomy in the aged 
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and debilitated should not be made to compare favorably with that 
of herniotomy in the young and robust. 


My present purpose is to enumerate and to discuss briefly the 
various factors which are responsible for this conspicuously low 
mortality rate, and which would seem to have placed perineal pros- 
tatectomy in the category of so-called “finished” operations. This 
term seems permissible, because (1) the mortality rate so closely 
approximates the “normal” death rate* at the age of seventy, and 
because (2) questionnaire records (Davis*) show that, of these 
aged individuals, many of them with unrelated ailments and symp- 
toms which might readily be confused, 82.3 per cent voluntarily 
classify themselves as “well,” and 98.8 per cent “well or improved.” 

The lowering of the mortality rate has been essentially a process 
of elimination of the various hazards, one by one. The chief pros- 
tatectomy hazards, together with the “remedy” or method of con- 
trol of each, are listed in Table I. 


TABLE I. FACTORS TENDING TO MINIMIZE THE VARIOUS PROSTATECTOMY 
HAZARDS 


HAZARD MINIMIZED BY 
Uremia Pre-operative drainage. 
Infection Oral and wound antisepsis. Dependent drainage. 
Immediate hemorrhage Perineal hemostatic bag. Visualization of field and 

suture-ligature. 

Delayed hemorrhage Endoscopic fulguration. Oral and wound antisepsis. 
Anesthesia Sacral block method. Avoid veins. 
Abdominal distention Perineal route. 


Postoperative “shock” Perineal route. Sacral block anesthesia. 
Epididymitis Vasectomy, preceding preliminary drainage. 
Vascular “accidents” (Prayer) 


Uremia.—As known by everyone (but ignored by many), the 
answer to the uremia question is pre-operative drainage, by reten- 
tion catheter or via the suprapubic route, for days, weeks, or 
many months, insistently and inexorably carried out, for as long 
as may be necessary, regardless of urging to the contrary by pa- 
tient, relatives, or physician. The surgeon has but few privileges, 
but one of these is to decline to operate. The necessity for adequate 
drainage is too well understood to require further comment. I 


*According to the American Experience Tables of Mortality, of one hundred individuals 
alive at seventy years of age, six may be expected to die before reaching seventy-one. 
Carrying this comparison to its extreme in absurdity, if the period of hospitalization for 
prostatectomy were one year, the “normal” death rate might be said to be more than 
twice the post-prostatectomy death rate. 
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might as well seriously discuss the advisability of hemostasis. There 
is very little excuse for a post-prostatectomy uremia death. 


Infection.—A brief discussion of post-prostatectomy sepsis, to- 
gether with the presentation of a method tending to decrease this 
hazard, is the chief occasion for the presentation of this paper. 

Prostatectomy without infection of the urinary tract is impossi- 
ble. In fact, a period of fever during the time of preliminary drain- 
age is decidedly the rule, rather than the exception, and is to be wel- 
comed, by reason of the immunity supposedly conferred. At any 
rate, high postoperative temperature reactions are relatively far 
more frequent among those who have not gone through a period of 
pre-operative fever. Time, and the natural processes of immunity, 

with the aid of free dependent drainage, tend automatically to take 
' care of these urinary tract infections. In fact, excepting the debili- 
tated, and excepting patients with additional urinary tract lesions, 
gross pyuria ordinarily disappears spontaneously, after a several 
week interval following perineal prostatectomy. 

Post-prostatectomy systemic infection, however, is a different 
matter. I refer to the occasional occurrence of postoperative 
bloodstream invasion, characterized by chills, high temperature and 
evidence of sepsis, and have in mind three post-prostatectomy 
deaths directly attributable to this cause. Were evidence of blood 
stream invasion necessary, it might be stated that one of these pa- 
tients developed multiple small staphylococcus abscesses, distributed 
over the trunk and extremities. 

In that the assumption seemed permissible that such systemic 
reactions are due to the liberation of virulent bacteria into fresh 
“unvaccinated” tissues, an attempt at wound antisepsis during 
operation was considered to be worth the effort. With this thought 
in mind, a routine surgical technic was adopted, including irriga- 
tion of the urethra and bladder with 2 per cent mercurochrome, 
alcohol and acetone solution (Scott and Hill)® immediately before 
incision, and flooding the wound with the same solution imme- 
diately before closure. Wound sterilization was not expected, but 
wound antisepsis, with a consequent decrease in numbers and viru- 
lence, or in the “‘dose” of bacteria to which fresh tissues were ex- 
posed, was hoped for. This technic was started in January, 1932, 
although I have since discovered that a similar method had been 
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employed by Harris’ in suprapubic prostatectomy, and: reported fa- 
vorably upon as early as November, 1931. 

Permitting the assumption that the temperature is a reliable in- 
dex of the degree of sepsis, it may be said that this technique has 
given distinctly beneficial results. Mareover, there have been no 
more deaths directly attributable to sepsis, such as had previously 
occurred. This improvement may be graphically demonstrated. 


Fig. 1. Superimposed temperature curves of twenty-five consecutive 
cases of perineal prostatectomy, preceding antiseptic technic. 


Figures 1 and 2 represent the superimposed temperature curves of 
the first postoperative week of twenty-five cases of perineal pros- 
tatectomy, immediately preceding and immediately following the 
adoption of the new technic. For the purpose of clearer demonstra- 
tion, that portion of either chart below 100 degrees has been pur- 
posely blurred, thus rendering the elevations relatively more con- 
spicuous. In the chart representing superimposed temperature 
curves prior to the adoption of the new technic (Fig. 1) the 
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excess of rulings or lines above the 100 degree level (as compared 
with Figure 2) is too conspicuous to require further comment. 

Figure 3 represents an arithmetical, rather than a graphic meth- 
od of demonstration that the mercurochrome technic has resulted 
in a flattening of the average post-prostatectomy temperature curve. 
These two curves (Fig. 3) represent an accurate portrayal of 
the average temperature reactions of the two series of twenty-five 


Fig. 2. Superimposed temperature curves of twenty-five consecutive 
cases of perineal prostatectomy, following antiseptic technic. 


cases (before and after the new technic), during the first post- 
operative week. The method of computing was merely to average 
the maximum daily temperature reading for each of the twenty- 
five cases. The difference in the two curves is too striking to be ig- 
nored. Whereas, the average maximum post-prostatectomy tem- 
perature elevation preceding the mercurochrome technic was 
101.5°, the average maximum elevation following the institution 
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of the new technic was only 100.2°. It may be stated that the aver- 
age maximum elevation occurs on the day following the operation. 

Upon the suspicion that the figure is 100.2°, being an average of 
only twenty-five cases, might not be truly representative, an addi- 
tional seventy-five cases were added, bringing the total upon which 
the average was based up to 100. Upon this basis, the average 
maximum post-prostatectomy temperature elevation was found to 


MAXIMUM DAILY TEMPERATURE ELEVATION 
FOLLOWING PERINEAL PROSTATECTOMY 
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Fig. 3. The average maximum daily temperature elevation 
of two series of twenty-five cases of perineal prostatectomy, 
preceding and following the antiseptic technic. 


be 100.6° rather than 100.2°. Considering the large number of 
consecutive cases entering into this tabulation, there can be no ques- 
tion as to the accuracy of the latter figure. 

Without undue enthusiasm, it seems permissible to state that any 
method of wound antisepsis, causing a flattening of the post-pros- 
tatectomy temperature curve, may be regarded as another addi- 
tional factor tending to lessen the hazard of prostatectomy. This 
preliminary report is purely tentative. It is quite possible that an- 
other drug, or a variation of the technic here suggested, might be 
far more efficient. It is likewise true that a modification of this 
method might be applicable in other surgical fields. 


Immediate Hemorrhage.—A combined hemostatic and drainage 
bag, for perineal prostatectomy, was presented in 1927 (Davis).* 
This bag has proved effectual in all but four cases out of 741 
(99.5 per cent), occurring early in the series, in which emergency 
suprapubic cystotomy, with suture-ligature, became necessary. 
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There was one death directly attributable to hemorrhage. Later 
in the series, it gradually became apparent that additional time and 
effort devoted to suture-ligature through the perineal incision, at 
the time of operation, tends to eliminate even this small percentage 
of hemorrhage. There is no reason why the matter of hemostasis 
need be left to chance, even in the slightest degree. In that the 
patient is comfortable and free from pain, there is no necessity for 
haste. As repeatedly observed through the perineal incision, such 
arterial bleeding as there may be comes chiefly from tissues un- 
derneath the ‘‘floor’” of the bladder, rather immediately adjacent to 
the orifice. The main spurters tend to have an anterior, rather 
than a posterior location, and tend to occupy approximately “‘ten 
o’clock and two o’clock” positions with respect to the vesical orifice. 
Using the inflated bag within the bladder as a tractor, the bladder 
“neck” may be pulled down and the under surface clearly visualized 
and made accessible. Each portion of the under surface of the blad- 
der neck may be inspected in turn by varying the direction of the 
traction upon the hemostatic bag. An excellent opportunity for 
visualization and suture-ligation of spurters is thus afforded, after 
which a “pucker’’ suture is placed upon either side, compressing the 
relaxed tissues of the two lateral cavities, and closing the capsule. 


This technic practically eliminates the immediate post-prostatec- 
tomy hemorrhage hazard. 


Delayed Hemorrhage.—In 1932, I called the attention of this 
audience to an “epidemic” of delayed massive post-prostatectomy 
hemorrhage, occurring from the tenth to the twenty-fifth post-pros- 
tatectomy day, and suggested an explanation upon a specific infec- 
tion basis (Davis). This same communication included a method 
of control consisting of endoscopic aspiration of clots, followed by 
location and fulguration of the bleeding point. This was long be- 
fore the advent of endoscopic resection. The “epidemic’’ consisted 
of the amazing number of five cases of delayed massive hemor- 
rhage, out of thirteen consecutive prostatectomies, three of these 
in direct succession as contrasted with only ten cases of delayed 
hemorrhage in the preceding 410 prostatectomies, thus permitting 
no conclusion as to etiology other than upon a specific infection 
basis. In that this complication has not been observed for a period. 
of years, it may well be that the wound antisepsis technic described 
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above has been a factor in its control. It may also be that one of 
the newer internal urinary antiseptics (mandelic acid or sulfanila- 
mide) will prove to be of value in this respect.. At any rate, it may 
be conservatively stated that endoscopic fulguration and antisepsis 
have eliminated the real hazard connected with delayed hemor- 
rhage. 

Anesthesia.—The sacral block method, described as applied 
to perineal prostatectomy in 1922 by Crowe'l and Thomson,’ has 
given complete satisfaction throughout the years, and leaves noth- 
ing to be desired. There have been no deaths attributab!e to the 
anesthesia, no complications, and no sequel. In 1931, a publica- 
tion (Davis*), referring to the “infallibility” of the sacral block 
method, reported a consecutive series of 229 cases without a single 
anesthesia failure. This number has since been increased to 592, 
still without a failure. Sacral block anesthesia in perineal prosta- 
tectomy, properly administered, is literally infallible. Moreover, 
adequate time, permitting deliberateness in hemostasis, is afforded. 
1 consider the sacral block method ideal for the specific purpose of 
perineal prostatectomy. 


Abdominal Distention——This postoperative complication, so fre- 
quently the cause of distress and calamity, following abdominal 


or suprapubic incisions, is conspicuously absent following the peri- 
neal approach to the prostate. There was only one case in the 
entire series in which abdominal distention occasioned any real 
trouble. 


Postoperative “Shock.”—This term is here loosely employed to 
designate that condition of semi-consciousness or unconsciousness, 
together with lowered blood pressure and increased pulse rate, in 
which the patient is returned to his room following many (if not 
most) major operations. Following the perineal approach to the 
prostate, under sacral block anesthesia, the patient returns to his 
room in the same condition with respect to color and general ap- 
pearance as preceding the operation. I have frequently observed 
these old men reading or writing the same morning following oper- 
ation. Whatever “shock” is, this condition is conspicuously absent 
following the sacral block method, and the perineal approach. 


Epididymitis——Suppurative epididymitis, with chills, fever, and 
sepsis, occurring as late as (or later than) the third postoperative 
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week, was frequently a far more serious matter than the prosta- 
tectomy. Routine, local infiltration vasectomy, performed at the 
beginning of preliminary drainage, has practically eliminated epi- 
didymitis. 

Vascular “Accidents.’”—Such occurrences as cerebral or coro- 
nary thrombosis, or pulmonary embolus, suddenly interrupting an 
otherwise smooth convalescence, are neither to be anticipated nor 
prevented. Fortunately such “accidents” are rare. It is likely that 


most of these cerebral and coronary affairs are coincidental occur- 
rences, wholly unrelated to the operation. 


CONCLUSIONS 


Mercurochrome “wound antisepsis” during perineal prostatec- 
tomy tends to flatten out the postoperative temperature curve, and 
therefore may be presumed to lessen the infection hazard. 

Of the various perineal prostatectomy hazards, including uremia, 
infection, hemorrhage (immediate and delayed), anesthesia com- 
plications, epididymitis, and vascular “accidents,” all but the last- 
named are controllable and have been reduced to a negligible mini- 


mum. 


As determined by tabulating the maximum daily postoperative 
temperature elevations, occurring after one hundred consecutive 
cases of perineal prostatectomy, the average maximum elevation, 
(which occurs on the day following operation) is only 100.6°. 
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DISCUSSION 


Dr. BENJAMIN S. BARRINGER (New York, N. Y.): I would 
like to discuss Dr. Smith’s paper. I have had one case of leiomyo- 
sarcoma, and I know Dr. Stevens has had one case. I have had the 
chance of looking over his case. Now I don’t know what in the 
prostate begets rhabdomyosarcoma and what begets leiomyosar- 
coma, but as far as I know, they are very much the same. 

The case that I had I am going to report in the future. It was 
a case of man between fifty and sixty. He had a prostatic tumor 
that when removed was found to be leiomyosarcoma. It recurred 
almost immediately and was radiated. The tumor was radio-insen- 
sitive, very much as Dr. Smith’s case, only my patient was a mid- 
dle-aged man while Dr. Smith’s was a young boy; I should say the 
two are very much the same type. That is, they were as insensitive 
to radiation as a carcinoma of the prostate. My patient lived be- 
tween five and six years, and I think he died of pyelonephritis, not, 
as far as I could see, from his tumor. These cases are not at all like 
the usual run of what we call sarcoma of the prostate, which is ra- 
dio-sensitive, grows to enormous size and kills rapidly. It is evi- 
dently a different type. 


Dr. Ropert A. Moore (New York, N. Y.): If I may be al- 
lowed, Mr. President, I ask your indulgence for a moment for 
some comments from the standpoint of pathology on Dr. Deming’s 
report. We have been engaged in a similar study for some years 
and have come to the same conclusion that Dr. Deming has con- 
cerning the primary lesion of the benign hypertrophy; that is, it is 
a proliferation of a peculiar cell in the peri-urethral and perirectal 
tissue. The nature of this cell is difficult to determine. Dr. Deming 
has told you that sometimes it stains with the various stains as 
though it were fibrous tissue and at other times it stains as though 
it were muscle. 

The photomicrographs which he has shown of the epithelium 
around these lesions are most interesting. In practically every 
nodule of benign hypertrophy there is a gland about the outside 
that may be called an encircling gland. The epithelial cells on the 
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inside are tall and thrown into papillz and the epithelial cells on the 
outside are low cuboidal or flat. That seems to us to be the proof 
that the primary lesion is a stroma hyperplasia and that the glands 
become secondarily involved in the process. If we are to search 
for the cause of benign hypertrophy we must search for a sub- 
stance which causes hypertrophy and hyperplasia of the stroma of 
the prostate. 

I would, however, like to take issue with Dr. Deming on one 
point, and that concerns the matter of the eunuch and the eunuch- 
oid. I am quite aware of Dr. Deming’s own report of prostatic 
hypertrophy in a eunuchoid. However, in the pathologic literature, 
which I have gone over with some care, there are twenty-eight 
cases of eunuchs and eunuchoids proven at autopsy in which there 
was a gross and microscopic examination of the prostate. In not a 
single case in that literature was there any evidence of benign hy- 
pertrophy of the prostate. All of these men were over forty years 
of age, and the incidence at autopsy of benign hypertrophy of the 
prostate makes it a statistical impossibility to have twenty-eight 
consecutive cases without a single example of benign hypertrophy. 

I have therefore concluded, somewhat at variance with Dr. Dem- 
ing, that benign hypertrophy of the prostate cannot exist without 


the presence of the testes. What it is in the testes that brings it 


about I don’t know, but I believe the pathologic literature is reason- 
ably clear on the one point. 


Dr. CiypE L. Deminc (New Haven, Conn.): I appreciate Dr. 
Moore’s discussion and his criticism. If one considers a large num- 
ber of prostates in men past fifty, one finds that in quite a per- 
centage (at least 50 per cent of our group of 150 cases) there is no 
evidence of pathologic change, so that we had to hunt or select our 


cases rather carefully in order to study the microscopic small le- 
sions. 


I haven’t had any experience with eunuchoids, I only give you 
the literature, and if the literature is wrong, I am the first one to 
accept a correct viewpoint with regard to this lesion. 


. Dr. BARRINGER: Could we be told the difference between a 
eunuch and a eunuchoid? 
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Dr. Moore: The eunuch has no testes at all. The eunuchoid 
has a demonstrable testes which has apparently never functioned. 


Dr. Deminc: Whether these epithelial buds are from glands or 
from ducts may not make any great difference, but in our studies 
we thought they were from ducts rather than from glands, revert- 
ing back to the embryology of the development of the prostatic 
buds, the prostatic ducts and the prostatic glands as arising from 
the epithelium of the posterior urethra. We felt that was a more 


logical conclusion with regard to the development of glandular 
structure. 


Dr. BENJAMIN S. BARRINGER (New York, N. Y.): I think we 
are greatly indebted to Dr. Moore for coming here and presenting 
his excellent paper. I was interested in this subject some time ago 
and did about forty consecutive cases of deep x-ray therapy. I 
realize that the only result was the effect of the x-ray on the edema 
of the prostate. I think we are very much indebted to Dr. Moore 
for giving us a nice pathologic report on these prostates. 


Dr. Moore: I think, in answer to the question raised concern- 
ing hemorrhage, there was no unusual immediate hemorrhage. It 
was Dr. McLellan’s opinion that these prostates were removed 
without any unusual difficulty. 


Dr. Howarp: Did it decrease the amount of hemorrhage? 


Dr. Moore: No, in one case there was slight secondary hemor- 
rhage. 





URINARY STONE: SOME PRESENT-DAY CONCEPTS* 


WILLIAM C. QUINBY, M.D. 


From the Urological Clinic of the Peter Bent Brigham Hospital, Boston, 
Massachusetts 

Though the occurrence of calculi in the urinary passages has been 
noted since the earliest medical records, and the disabilities caused 
thereby have called forth innumerable efforts toward relief by each 
succeeding generation of surgeons, it is only of very recent years 
that medical science has been able to bring forward any reliable 
data tending to explain firstly why calculi form and secondly how 
they form. During the past ten or fifteen years, however, new con- 
cepts have appeared, themselves leading to a number of exact ‘ob- 
servations which in turn have thrown real light on some of the 
many aspects of this intricate subject. Therefore, a report of prog- 
ress may be found opportune. 

The suggestion that urinary calculi may be caused by the inges- 
tion of improper substances or by taking too large an amount of 
substances otherwise harmless is of great antiquity as seen in the 
many writings on the relation of stone to various forms of diet or 
of waters. Such ideas far antedated knowledge of what we call 
metabolism today and were based wholly on supposititious cause and 
effect. But, however lacking in scientific bases such ideas may have 
been, there remain today two incontrovertible facts out of the mass 
of conjecture. First, there are regions in the world in which cal- 
culous disease is so prevalent as to be truly endemic, and second 
there are races such as certain blacks in South Africa in whom this 
disease practically never occurs. Throughout other portions of the 
globe stone formation varies in incidence, both in place and in time, 
and quite recently there is reported on good authority a striking 
wave of increase of lithiasis in Central Europe. Insurance statistics 
quote a mortality rate of from three or four to as high as twenty- 
five per million deaths in various countries or in parts of the same 
country. 

Such facts as these make it immediately evident that the problem 
of calculous disease is composed of many elements, and that we 


*Presented before the 16th Congress of the American Physicians and Surgeons. 
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must expect to deal with varying biologic and chemical conditions 
and interactions in trying to solve its causes. But, except for such 
general information as above, nothing remains out of the past, of 
scientific value today. 

At about the end of the first decade of the present century there 
appeared several new concepts in physiology and in physiologic 
chemistry which have greatly influenced medical and _ scientific 
knowledge, giving us firm ground for the first time for the expla- 
nation of many phenomena which had before been obscure or lack- 
ing. proper correlation. I need only mention here such epoch-mak- 
ing contributions as those of L. J. Henderson on “The Blood” and 
on “The Fitness of the Environment,” and the charmingly con, 
vincing ideas of W. B. Cannon related in his book on “The Wisdom 
of the Body.” Here are discussed in extenso the factors, physiologic 
and chemical, which maintain the marvelous stability (homeostasis ) 
of the various bodily systems, especially that of the blood—a sta- 
bility continuously necessary for existence of the human body. To 
be added to these more general writings are those-of such men as 
Cushny who has given us the present theories of ““The Secretion of 
Urine” followed by the more specific contributions of van Slyke 
and Richards. To all this has been added the new knowledge of the 
vitamins especially at the hands of Mendel, Collip, Wolbach, and 
many others, as well as contributions on the surprising action of 
various of the endocrine glands, as found in the instance of the 
parathyroids, by the investigations of Aub, Bauer and Albright. 

These newer concepts point out clearly the extreme importance 
of physiologic and chemical stability of all bodily systems, demon- 
strating clearly the methods of various sorts—chemical, nervous or 
other—by which this stability is maintained under the various 
stresses and demands made from time to time by the changing ex- 
ternal and environmental needs. 

As described by Cannon: 

“The codrdinated physiologic processes which maintain most of 
the steady states in the organism are so complex and so peculiar to 
living beings—involving, as they may, the brain and nerves, the 
heart, lungs, kidneys and spleen, all working codperatively—that I 
have suggested a special designation for these states—homeostasis. 
The word does not imply something set and immobile, a stagnation. 


It means a condition—a condition which may vary, but which is 
relatively constant.” 
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He then discusses the fluid matrix of the--body—the blood, 
lymph, and -cellular fluids—the constancy of the water and salt 
content of the blood—the homeostasis of blood sugar, proteins, fat, 
and calcium, and the remarkable delicacy of the bodily arrange- 
ments for maintaining the neutrality of the blood. 


When applied to such a phenomenon as the occurrence of a stone 
in a kidney such physiological knowledge as this furnishes the fun- 
damental concepts with which any explanation of this occurrence 
must be in agreement. One may fairly argue as follows: A stone 
is not a foreign body—except possibly in the surgical sense—for it 
is made up of substances all'of which are present in the blood 
stream is one form or another. We know, however, how absolutely 
important for health is the constancy of the blood stream in a 
chemical as well as a physical sense, that is, its neutrality. We have 
learned also something of the influence of the kidney in helping to 
maintain this constant state of the blood by acting as an excretory 
organ. It follows that at one time or another and under very vary- 
ing conditions of the general body, substances will be presented to 
the kidney for elimination now in large amount, now in small, and 
frequently associated with marked differences in the amount of 
fluid in which they are dissolved. And even though at times, given 
the presence of some condition acting as a midus on which crystals 
may be deposited, such substances are found to have changed their 
physical state from being in solution to that of precipitation after 
reaching the spaces of the kidney itself, still at all events the ho- 
meostasis of the blood stream has been maintained. 


For an explanation of the actual chemical conditions within the 
kidney itself leading to the formation of a calculus we must look to 
physical chemistry; and here, though there exists a certain amount 
of knowledge on the interactions of crystalloids and colloids, or on 
the influence on the solubility of one substance of the presence of 
another, exact observations applicable to any single instance await 
future discoveries. The one certain fact underlying all others is 
that some condition or substance must exist within the kidriey, 
which will serve to initiate the crystalline deposits which eventually 
form the stone. 


The substances of which calculi are composed are rather sharply 
divided into two groups: The smaller (1) derivatives of proteins 
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as cystine, xanthin, and uric acid; the larger (2) substances con- 
taining calcium in some combination such as calcium and mag- 
nesium with phosphorus or in combination with oxalic acid, as cal- 
cium oxalate. 


We have no exact knowledge concerning the causation of the 
first’ group—only theories, which cannot be profitably discussed 
here. There is more to be said for the calculi containing calcium in 
some form as this is one of the elements of the body in regard to 
which we have some metabolic data. Besides the great importance 
of calcium in the growth and repair of bone, for the teeth, and for 
the function of the nervous system we know it to be under the 
hormonal control of both the thyroid and parathyroid glands. De- 
posited in the bones, from which it is readily mobilized under a 
variety of influences, it is present in the blood in at least two forms 
—the ionized and the non-ionized—the calcium proteinate. Fur- 
thermore, pathology has long ago demonstrated the early and easy 
deposition of calcium in any area in which the tissues have become 
avascular, with fragmentation of the cells and intercellular sub- 
stance. The administration of thyroxin has been shown to cause 
definite loss of calcium from the body, while the action of the para- 
thyroids causes a reduction of the ratio of calcium to phosphorus 


in the blood. Furthermore, the continuous intake of a large amount 
of calcium, as under the régime of the Sippy diet, is frequently ac- 
companied by renal stones which contain this substance. 


As to the suggestions regarding the causation of stone, it has 
been thought in the past that the presence of obstruction within 
some part of the efferent urinary passages causing stasis might 
predispose to the precipitation of salts which otherwise would be 
held in solution. But very many cases of calculi, especially when 
small and early in their growth, are found in which there is no 
evidence of antecedent mechanical obstruction to pelvic or ureteral 
peristalsis. Stasis is probably more often the result of the stone 
than its cause. 


Another suggestion relates to the ratio between crystalloids and 
colloids of the urine; the colloids by adsorption being assumed to 
hold the crystalloids in a supersaturated balance which is easily 
upset by an excess amount of the latter or a lessened amount of the 
former. It may well be that the crystalloids so held will be de- 
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posited on the surface of a stone once it has started to form, but 
this theory tells us nothing as to just what it is that sets the process 
in action. 

In the third case there are those who hold that bacterial infec- 
tion is the antecedent cause of stone, but this ignores the many in- 
stances seen in the clinic in which no cultural evidence of organ- 
isms is to be had. We know that there are many instances of renal 
stone which are sterile. This is not to say, however, that infection 
bears no relation to stone, for we are very familiar with instances 
in which the urine, being alkaline due to some urea-splitting bac- 
terium, phosphatic stones recur with great speed and frequency. 
It is not clear, however, in such cases that the infection preceded 
the appearance of the first stone, for only too often both have been 
present long before the patient appears for examination. 

A fourth condition as a result of which stones are found to 
form is related to endocrine dysfunction of the parathyroid glands. 
Here we are on firmer ground. Overaction of the parathyroids has 
been shown to cause a marked disturbance of the calcium-phos- 
phorus ratio in the blood stream—a breakdown of the homeosta- 
sis—and to be accompanied by lesions in the bones in localized 
areas in which there is marked loss of calcium (osteitis fibrosa 
cystica). Along with this mobilization of calcium and consequent 
increase in its amount in the urine, there are changes in its phos- 
phorus content as well. Clinical studies have shown the presence 
of calculi in well over 50 per cent of instances of hyperparathy- 
roidism. On investigating cases of urolithiasis serially, however, 
it is found that a diagnosis of parathyroid dysfunction can be made 
in only about 5 to 7 per cent of the cases. We conclude, therefore, 
that though the disturbance in the calcium phosphorus ratio in the 
blood stream caused by hyperparathyroidism results frequently in 
the appearance of calculi in the kidney, it is a cause which is 
rather rare in the total incidence of stone. 

The last and most important state, which since the observations 
of Mendel and others has been known to be accompanied by 
nephrolithiasis is that caused by a deficient bodily intake of vita- 
mins, especially A, and to a less extent D. 

Vitamin A deficiency causes an atrophy of epithelium and its 
replacement by keratinized cells. Its absence causes a starvation 
which is specific for many epitheliums. To quote Wolbach: 
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“The consequence (of this starvation) is atrophy, which pro- 
gresses to a state wherein the cells, although having the appearances of 
viability, become inert in physiologic activities and in their role of 
covering membranes. An invariable sequence in pathology is that 
a break in the continuity of a tissue is followed by reparative pro- 
liferation. In vitamin A deficiency the basal cells normally concerned 
in maintaining the integrity of epithelium respond by active mitotic 
division. As the basal cells have a focal distribution in all non- 
stratified epitheliums, the next effect of the deficiency after atrophy 
is the appearance of scattered areas of proliferative activity beneath 
the original epithelium. The new (reparative) cells by their con- 
tinued growth undermine and replace the original epithelium and, 
regardless of previous function and morphology of the region, de- 
velop into a stratified keratinizing epithelium.” 


Such cellular formation is directly comparable to keratotic areas 
of the skin of the old with which we are all familiar and which, 
in their superficial layers, at least, take on the aspect of an inert 
foreign material. 


Along with these epithelial changes, which are most marked in 
the respiratory tract, the alimentary tract and the genito-urinary 
tract, there occurs in vitamin A deficiency a slowness in the regen- 
eration of the visual purple of the retina. Thus is caused hemer- 


alopia (night blindness )—and it is interesting that the test to dark 
adaptation has become one of the most delicate methods of deter- 
mining a lack of this vitamin. 


Twenty-four out of twenty-five patients having calculous disease 
were shown by Ezickson and Feldman to have a pathologic ocular 
response to the dark. Giving these patients a more liberal amount 
of this vitamin, however, failed to improve the ocular condition. 
In animals, however, all workers have been able to show not only a 
return of the changed epithelia to a normal configuration on re- 
suming a normal diet, but also, as so thoroughly demonstrated by 
the observations of Higgins, there is caused, in many instances at 
least, a disappearance of the renal calculi. Following this lead Hig- 
gins has endeavored to relieve the condition of urolithiasis in hu- 
man beings by the exhibition of a dietary high in vitamin A, with 
acid ash, accompanied by acidification of the urine to a pH as low 
as 4.5 or 5. Some diminution of the calculous formation has re- 
sulted, though this favorable effect is by no means constant or 
universal. 
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Turning now to local conditions in the kidney itself there has 
recently been brought forward some very important work by 
Randall which throws much light on the immediate pathogenesis 
of stone. From a large amount of autopsy material carefully ex- 
amined, he has been able to demonstrate lesions at the apex of the 
renal papilla consisting of a calcium plaque underneath the epithe- 
lium on which, following erosion, stone-forming crystals will be or 
have been deposited. Without question such lesions represent the 
long assumed nidus which is the necessary starting point for the 
subsequent deposition of crystals eventually forming the calculus. 
Such conditions are shown also to take place without stasis of 
urine, and also on microscopic examination to be without evidence 
of inflammation. 

Observations such as these are of the greatest importance for 
they lead us properly to undertake a much more thorough micro- 
scopic investigation of each renal papilla than has ever been the 
custom of the pathologist in the past. As Randall puts it, “the 
pathology of the renal papilla has yet to be written.” 

At first thought this actual demonstration of a focal lesion which 
acts definitely as the nidus for subsequent deposition of substances 
in crystalline form leads us to assume that this area is actually a 
localization of a vitamin A deficiency. But the histology does not 
bear out this assumption, for it does not show the keratinizing 
process characteristic of the vitamin A deficiency as we know it. 
On the contrary the description of Randall’s material is as follows: 


“The Calcium Plaque: Approximately midway between the tip 
and the base of the papilla, underneath the epithelial covering, is 
an area, measuring 2.5 mm. in length and varying from 0.1 to 0.3 mm. 
in width, composed of dense connective tissue. The surface of the 
papilla over this area is somewhat irregular. The blood vessels in 
this location are less numerous, and those present are partially 
obliterated by the surrounding dense connective tissue. Some of 
the collecting tubules are devoid of lining epithelium, while other 
tubules show cells evidencing degenerative changes. In the portion 
of this region nearest the tip there are a number of small areas 
showing granular detritus. In this location are seen two small 
irregular deposits of purplish-staining material measuring approxi- 
mately 0.3 by 0.03 mm. By special staining methods these deposits 
proved to be calcium. These calcium deposits, or plaques, are 
separated from the surface of the papilla by a thin irregular layer 
of connective tissue and covering epithelium. Where the calcium 
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is less dense it occurs in rings, definitely deposited in the basement 
membrane and spreading into the ground substance of the sur- 
rounding connective tissue. 

“Through the papilla, but especially near the tip, there are areas 
showing an increase of interstitial connective tissue. Some of the 
blood vessels show narrowing and irregularity of their lumina. The 
cortex and medulla show no noteworthy lesions. The walls of the 
convoluted tubules show no calcium deposits. The larger vessels 
show a moderate degree of arteriosclerosis. There is no microscopic 
evidence of infection in this specimem.” 

“Calculus on Plaque: Near the tip of the papilla, 0.3 mm. beneath 
the surface, there are irregular calcium deposits over an area 2.2 by 
0.6 mm. Near these deposits, on the surface of the papilla, there is 
an irregular calcium plaque measuring approximately 0.4 by 0.1 mm. 
To the outer surface of this calcium plaque, and only to the plaque, 
is attached an irregularly shaped calculus measuring 1.75 by 0.8 mm. 
This stone, by special staining methods, was proven to be composed 
of calcium phosphate, while the plaque on which it grows stains for 
calcium but not for calcium phosphate.” 


This is not the occasion to indulge in speculation. It will be 
evident, however, that for the further study of the diverse problem 
of urolithiasis we have now a definite starting point. The question 
will now be: What conditions can be found which will cause a 
nutritional alteration of the cells in the renal papilla leading to sub- 
sequent deposition of substances brought.to the urine by the blood? 
We are beginning to learn something about the vitamins, something 
about the action and interaction of the endocrine glands; we still 
need much further light on the normal and abnormal calcium me- 
tabolism, however. When it comes to the significance of a sub- 
stance such as citric acid or the citrates in the bodily hemostasis or 
the action of such enzymes as phosphatase, we are still ignorant 
But in the pathologic changes of the renal papilla we can visualize 
much of great promise for future discoveries. 





REMARKS BY THE PRESIDENT 


PRESIDENT RANDALL: Gentlemen, in closing the meeting I 
have many thanks to extend. First of all, I want to thank each of 
you for your splendid response to the program, not only in the 
amount of material but the high scientific character that the meet- 
ing has brought forth. 

I owe a very special thanks to Dr. Higgins. I am delighted that 
the Nominating Committee has made him full secretary and I 
feel confident that our Association is going to be safe in his hands. 

I wish to thank you again for the orderly way in which the 
meeting has proceeded. It has been a great pleasure to preside 
over a meeting where men stuck to their time limits and quickly 
summarized their picture and where the discussion has been so 
good. 

Of course, I owe you my personal thanks for allowing me to be 
in the chair, and I cannot elaborate on how great an honor I feel 
that this represents; it is a bit too deep. 

To the younger members I wish to extend a welcome. We are 
delighted to have you here, and at the same time I feel like ex- 
pressing a bit of jealousy that it is to be yours to go on so much 
longer, and the enjoyment that is ahead of you is always worthy 
of your attendance. In your hands we entrust the coming years of 
the Association, and I am sure that each of you will hold the 
torch high. 

Now, I wish to call on the two Senior Ex-Presidents that are 
with us, Dr. Hagner, president in 1915, and Dr. Cunningham, 
president in 1921, to escort your new president, Dr. George Gilbert 
Smith, to the rostrum. (Applause. ) 

PRESIDENT-ELEcT SmitH: All that I can say today is that I 
thank you very, very much indeed for this signal honor. As Sandy 
has so well said, it means more than anyone can say. I shall do 
my best to try to carry.on according to the traditions of this So- 
ciety, and I feel that with Dr. Higgins at my right hand, being my 
right hand, we will make it go somehow. 

Thank you, very much! (Applause. ) 


Dr. HaGNer: Mr. President, I want to move that we give a 
rising vote of thanks to our retiring president and to our new 
secretary for this very successful meeting. 

The audience arose and applauded. 

The meeting adjourned at one o’clock. 
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